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Practical 
Heat Treating 


The first article of a series in which the more important 
factors in modern heat treatment will be discussed. 
This article deals with Carburizing. 


By FREDERICK TAYLOR POTTER 


))URING the past few years a great 

deal has been written on the sub- 
tt of heat treatment, much of it 
ighly technical and the balance so 
wuficiently detailed as to be of lit- 
# assistance to the practical man in 
king or operating an installation 
heat treating equipment. It will 


ing articles to fill the gap and to 
Me certain non-technical details 
ed to be of use and interest. 
iggestions that will be offered 
wawn from practical experience 
Mave been proved in actual use. 
Pwearing qualities of most steel 
ican be increased to the desired 
@ by the formation of a hard 
me over a softer and tougher 
m, thus producing, practically, the 
Tesistance of hardened carbon 
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tool steel without its brittleness and 
higher cost. 

For many such parts, cold drawn 
Bessemer screw stock or hot rolled 
machinery steel are commonly used. 
These steels are satisfactory for use 
in many screw machine parts and 
others where uniform hardness are 
not vital, but for the more exacting 
steady production work where a high 
quality of case and hardness are nec- 
essary, a steel such as S.A.E. X1315, 
which is especially designed for case 
hardening, should be used. Such 
steels are strictly normal, will de- 
velop excellent, hard cases without 
soft spots, will machine well, and are 
only slightly more expensive than 
screw stock or machinery steel. They 
are well worth the difference. 

For parts that need greater 
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strength, steels containing alloying 
elements that develop strength are 
used. Among these steels are several 
similar to S.A.E. 3115 or 4615 which 
are heat treated in much the same 
way as those already mentioned. 
Their use is recommended for shafts 
and like parts that are subject to 
heavy loads or repeated 
stresses in different direc- 
tions. 

There are so many 
kinds of steels used for 
carburizing, and such a 
variety of treatments, 
that only typical exam- 
ples will be given here. 
Detailed information as 
to the temperatures for 
specialized steels may be 
easily obtained from their 
manufacturers or from 
readily - available charts. 
In general, plain low car- 
bon steels like S.A.E. 1020, 
X1315 or X112 should be 
carburized at 1,600- 
1,650 deg. F. for a 
time sufficient to 
produce the desired 
case depth. The low 
carbon alloy steels 
should be heated to 
a point about 50 deg. 
F. lower. For light 
cases of about 0.015 
in., 1,525-1,550 deg. 
F. is better because 
the carburizing rate is slower and, 
therefore, is easier to stop at the de- 
sired point. Quenching direct from the 
container at 100 deg. F. lower than 
the carburizing temperature will pro- 
duce satisfactory hardness but rather 
large size grain, which results in 
some loss of strength. However, such 
loss of strength may not be detri- 
mental in certain parts not subject 
to much stress. 

A very common method of treat- 
ment is to carburize as described 


Works. 
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Frederick Taylor Potter 


After graduating from Harvard Uni- 
versity, in 1924, Mr. Potter spent nine 
years in the machine tool business. 
During this time he obtained patents 
on multi-speed reduction gears and 
gas combustion devices. Since 1933 he 
has been connected with the textile 
industry, the past four years as assist- 
ant superintendent of Whitin Machine 
In this position he has had 
supervision of heat treating, forging, 
and a number of machine departments. 


above, remove the pots from the diy | 


nace, and allow them to cool 
floor. The parts are then reheatyi 
1,480-1,500 deg. F. in lead, sq 
oven furnace about one hour fory 
inch of cross_ section. 


in oil for X1315 and the alloy s 
Use oil for parts of 
first two steels if they 
particularly subject 
distortion. 

For the best conditig 
case and core, the ry 
erative treatment is 
This method consist 
carburizing at about 
deg. F’., cooling in the 
reheating to 1,600 dey 
for the plain carbon st 
or 1,525-1,550 deg. F. 
the alloys and quench 
in oil. This treatment 


fines the core structur™ c 


maximum strength. ? 
are then reheated tol! 
1,450 deg. F. 
quenched, in ¥ 
or brine for 8! 
1020 or X112, a 
oil for X1315. 


heating refines 
case structure 


Tempering of carburized wot 
relieve strain or increase tougi 
should be done at about 300-32 
F. for the former and up to 4 
F.. for the latter. Higher tempé 
will materially decrease the hard 

Cooling in the pot and theng 
the work a single reheat as it 
first method mentioned above if 
essary where parts are to be! 
ened other than all over. Ti 
heating can be done in lead 


Aptil | 





Ws) as to harden one or both ends of 
ye piece or with other variations. 
slective carburizing, or the casing 
f certain sections only, may be per- 
omed fairly satisfactorily by cop- 
yr plating or coating with special 
fractory paints the sections where 
tWearburizing is not desired. In sub- 
quent hardening of the piece as a 
shole, these coated sections will not 
we affected if they have been prop- 
erly treated. 

Carburizing can be accomplished 
mmy several different methods: by 
mcking the work in carbonaceous 
material in sealed containers which 
e then heated in an oven type fur- 
nace; by revolving the work in the 
etort of a rotary furnace, using car- 
bnaceous material or gas as car- 
@burizers; by packing in baskets or 


enchmmixtures in the retort of a vertical 


nace using gas or cracked oil as 
a carburizer or by running through 
conveyor furnace using gas as the 
burizer. Bath casehardening will 
be taken up later. 
t@™ The containers used in the pack 
Sigmethod should be designed with the 
lmpize of work and ease of handling 
swell as pot-shape and material in 
mind. If each pot is to contain one 
workpiece, it should be of such size 
sto allow 14 in. of packing mate- 
al to be put in all around it. Since 
of the materials shrink on heat- 
ng, particularly the first time, the 
bot should be at least twenty per cent 
leeper than would otherwise be neces- 
If miscellaneous small parts 
to be packed, the size of the 
boxes is not important except from 
ne standpoints of handling and long 
ft, for both of which it is of ad- 
itage to have the boxes small. An- 
er advantage of small boxes is that 
te work will be more uniformly heat- 
i, Which is important where accurate- 
‘ntrolied case depths are required. 
Most of the alloy casting manu- 
tcturers have standard size boxes, 
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the designs of which have been tested 
in use. It is suggested that a box 
12 x 8 x 12 in. deep with a close 
fitting cover of the small alloy mate- 
rial is practical equipment for small 
parts. The general shape of such a 
box is shown in Fig. 1. A _ long- 
handled fork supported by two small 
wheels will be found useful for hand- 
ling these and other pots in and out 
of the furnace. In this size a box of 
the proper alloy may be expected to 
have 3,500 to 5,000 heat-hours of 
life. At this rate the alloy will be 
found more economical than cast iron 























Fig. 1—Carburizing Pot. 


or welded carbon steel in which the 
original investment is much lower. 
Pots of carbon steel or cast iron will 
give satisfactory service up to about 
250 hours and will cost perhaps 12 
cents per pound finished as against 
90 cents per pound for a welded al- 
loy steel or cast alloy iron box. As 
they near their breakdown point, 
pots of the unalloyed materials will 
lose their shape, covers will fit poorly, 
and air will leak in, causing faulty 
carburizing. In addition, pots of 
these plain materials have much less 
strength at elevated temperatures 
than the alloys and must be con- 
siderably heavier in order to endure 
for a satisfactory term of service. 
Therefore, more time and fuel are 
required to heat them. In selecting 
alloy steel for this service, one with 
24 per cent chromium and 11 per 
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cent nickel will give good results, 
while in alloy iron one with 38 per 
cent chromium and 18 per cent nickel 
can be recommended. 

Usually, boxes of cylindrical shape 
have the longest life. Tubes up to 
three or four feet in length, clamped 
together in groups so that they can 
be handled as a unit, will give good re- 
sults on shafts. Such a container, with 
tubes of steel pipe or cast iron and 
clamped in a cast iron frame as il- 
lustrated in Fig. 3, is not expensive 
to make. Another inexpensive pot 


—s 


= STANDARD STEEL PIPE 








/ # WELD 
+—34"BOILER PLATE 


t 2 | 








Fig. 2—Carburizing Pot made from steel pipe 
welded to a base of boiler plate. 


may be made by welding the required 
length of six or eight-inch steel pipe 
to a square base of boiler plate cut 
slightly larger. This pot can readily 
be handled in the vertical position. 
To insure low leakage of the carbur- 
izing gas, all boxes should be so ar- 
ranged that they may be luted or 
sealed after packing with fireclay or 
tight covers. 

Carburizing compound has now 
largely taken the place of bone chips 
and other materials formerly used 
for the purpose. It has several ad- 
vantages; greater uniformity of car- 
burizing ability, very rapid action, 
and lower cost. It costs less to use 
because it is much lighter than bone 
and is “bought by weight while used 
by volume.” It does, however, shrink 
somewhat more during its first use. 
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Allowance must be made for 
when packing the work. Anoty 


ad 


economy is the fact that it may yavor! 
entirely used up, the only part to Wiinec 


discarded being the dust at the py 
tom of the pile. By allowing the, 
to stand in a dry place for a wa 
or so before being used again, ity 


regenerate itself and may be wy 


repeatedly. 


Some compounds contain chemiy 


energizers which tend to corrode; 


loy pots, the corrosion taking iy. 


form of a green deposit around t, 
top. Should it appear, the use, 


that carburizer should be discontim. 


ued, since it will eventually desty 
the pots. In storing any compow 
it is essential that it be kept in 
dry place, otherwise it will quicil 
pick up moisture, resulting possi) 
in soft spots in finished work. 
Where parts requiring cases ¢ 
varying depths are carburized in t 
same furnace load, some method 
time control is necessary. A sim 
way is to insert a short length of 
or ys in. cold drawn rod through 


small hole in the pot cover, allowigy 


several inches to protrude. Att 
end of the estimated time it may 
pulled out and quenched in wal 
Comparison of the case with f 
specified will indicate whether the) 
load should be quenched at once 


allowed to remain longer in the hal 


In addition to automatic tempe 
ture control, a simple electric i 
clock of the type that costs a 
$30.00 will be found useful on et 
tric furnaces, permitting occasi¢ 
jobs to be done during the mf 
which would otherwise have to ¥ 
until the following day. This ' 
particularly valuable feature for ! 
pering furnaces. 

Practically any type of oven 
nace will give good results on¥ 
operation, the size of the furnace’ 
pending on the size and amoutt 
work. Oil-firing is usually the !é 
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pensive, except where gas may be 
iat a very low rate. Since fur- 


lde for thj 
ye atmosphere for this class of 




















































t it may york is not important, it requires no 

Y part to ymecial mention. Automatic tempera- 

at the pie control is very desirable and 

ving the pifiould be installed if any amount of 

for a wehis work is to be done. 

pg "il potary carburizing furnaces may 
“@, heated by gas, oil or electricity 

nd are very economical for use on 

iin chemidn parts as will not be damaged 

 Corrode Wh. the tumbling action of the retort 

taking til, the distortion 

around tive to mass 

the Us Gunching. The 

© discontifiis, carbon case 

ally desttlnsy he produced 

 COMPOUME, the action of 

> Kept it eine, compound 

will quick, 4 suitable gas. 

nS Posivith any one of 

~~ he three the ac- 

# ed in tin is very rapid due to quick, uni- 
“fom heating and the elimination of 

—_ mating excess dead weight. 

angi For most work, some sort of cush- 

througt mis desirable to prevent marking 

~r, allow the retort. Such a cushion is pro- 


ied by the use of compound or 


le. Att 
me and at the same time accom- 


. it mi ; , 

in wate Shes the carburizing at a rate 
with twguch can be bettered but little by 
her the me” introduction of gas as well. A 
at once me of four hundred pounds of small 
n the halge’’™s or nuts can be given a 1/64-in. 
c tempi’ in about 1% hours after the 
actric timmumace Teaches 1,400 deg. F. as it 
‘osts abu” to its setting of 1,650 deg. F. 


Infact, the action is so rapid that it 
ly be difficult to stop at the cor- 
fet point on light case work. 


ul on él 
OCCASI 


the ng 


ve to wim Sitce it is difficult to take test 
This is @#Uples from a furnace of this type, 
e for tem’ 8 desirable to equip the furnace 


mith a recording controller so that 
urate timing is possible. The 
“urs may be kept as records to 
Movide information for the future. 
le alloy retort of such a unit is 


oven 
ts on u 
‘urnace ( 
amount 
y the le 
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expensive, so a non-indicating, non- 
recording controller with a thermo- 
couple in the combustion chamber is 
needed for regulating the maximum 
temperature outside the retort to pre- 
vent disastrous overheating. 


A rotary is a most productive unit, 
handling two or even three capacity 
light case loads per eight-hour shift. 
To quench this amount of steel re- 
quires adequate facilities. For a fur- 
nace rated at 700-pound capacity per 
charge, oil and water tanks at least 





CAST IRON FRAME 











CAST IRON OR 
STEEL PIPE 


F.g. 3—Cylindrical Carburizing Pots clamped in a cast iron frame. 


three feet square and three feet deep 
are needed. These should be of \4-in. 
boiler plate with welded seams and 
should be sunk flush in the floor with 
their nearest edges about four feet 
from the furnace to provide the 
proper angle for the chute. They 
should be set side by side and fitted 
with steel covers of light non-slip 
floor plate reinforced with angle iron, 
hinged at their outside edges. An 
even better way is to make two 
pieces of each cover and hinge at 
both sides. They may then be used 
separately and can be walked upon 
when they are closed. 


With oil quenching, the whole area 
is likely to become slippery, so non- 
slip steel is a good safety measure. 
Both tanks should be fitted with 
heavy mesh baskets or containers of 
perforated metal which can be lifted 
out by means of chain falls or hoists 
suspended from overhead rails or 
from an I-beam boom. This arrange- 
ment allows one hoist to serve both 
tanks and also handle the furnace 
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door, which is heavy and awkward 
to manipulate when hot. If this door 
is fitted with a three-foot rod in the 
middle of its outside end or has a 
projection on which a _ three-foot 
length of pipe can be applied when 
it is being opened or closed, one man 
can manage it. 

The water tank should be supplied 
with a good flow of water from at 
least a two-inch pipe in the center 
of the bottom and should have a 
four-inch overflow. This will give 
excellent agitation while quenching. 
Do not use compressed air for agi- 
tation in any quench tank. 

The oil tank should have similar 
intake and overflow connections. An 
effective and simple cooling system 
which will handle 400 to 500 lbs. per 
hour can be made by connecting the 
overflow (protected by a wire screen) 
to a twin strainer, from the strainer 
to a larger cooler in which the oil 
flows through tubes surrounded by a 
water jacket, and thence to a pump 
and back to the tank. 

If the pump is within 10 feet of 
the overflow level, a motor - driven 
centrifugal of 25-30 g.p.m. will give 
sufficient cooling. A higher lift will 
probably require a gear pump to 
give satisfaction. For the water cir- 
culation in the oil cooler, the city 
service will be adequate or if a 
source such as a pond is used, a cen- 
trifugal pump slightly smaller than 
the size indicated will work well with 
a lift of not much over 10 feet. 

A light but strong chute which can 
easily be directed to one tank or the 
other is necessary. If varying sizes 
of work are handled, it will be found 
convenient to have the frame built 
to receive interchangeable screens of 
several different meshes. The larger 
the mesh of the screen, the less com- 
pound will get into the tanks. The 
mesh should run as near as possible 
to the edges of the frame so that 
long, slender parts like pins will not 
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collect at the sides and misg 
quench. Z 

The chute will need a collar @ 
top which will extend about half 
around the mouth of the retorty 
in dumping position. Since th 
tort is usually revolved while’ 
dumped, the parts and compouw 
travel part way up with it 
falling out and will miss the { 
if they are not guided into it. Aj 
18 in. wide will be adequate for} 
work. The only other tools m 
are two light, strong hoes with 
handles 6 ft. long with which 
sist the dumping and to cont 
flow of work down the chute, | 
shows the arrangement of sud 
installation. 4 

The possibilities of a rotary 
nace are great, and warrant ¢ 
eration for many kinds of produ 
work. The use of the rotary ft 
is limited only by the size ¢ 
work and the condition of its ou 
surfaces. Pieces up to two poum 
weight may be handled without 
ous marking if they are to be gn 
all over afterwards, while those} 
delicate surfaces, such as thi 
can safely be done if they d 
weigh over half a pound each, | 

Long, slender shafts are lik 
distort badly if they are quench 
a@ mass and so must be on 
vidually in that operation. 
case, a protective cushion of ¢ 
izing material is advisable it 
proportion of 40 to 50 Ibs. 
500-lb. charge. 

Vertical carburizing furnaces | 
in pits in the floor are very Cc 
ent for certain kinds of work; p& 
ularly, small pieces which maj 
packed in baskets or fixtures’ 
handled by means of hoists. t 
an advantage over the rotary m 
in that the work is not mar 
cept, possibly, in the quench. ? 
naces may be heated by oil, ga 
electricity and the carburizing # 
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formed by a gas such as propane, 
mixed with air or by cracked oil of 
special composition. 

Uniformity of case-depth is secured 
by using a sealed cover which allows 
a pressure to be built up within the 
retort, or by means of a circulating 
fan. Excellent results may be ob- 
tained by a combination of the two, 
together with a high rate of carburi- 
zation. In design- 


pusher is the better adapted to heary 
work which would raise the log. 
ing of an alloy belt beyond the gy 
point. 

With such furnaces the work may 
be quenched, washed and tempenj 
if desired, making the entire Opera: 
tion automatic and requiring a mij. 
mum of labor. They may be elect. 
cally heated or fired by gas or gi 





ing work-holding 
fixtures, alloy 
steel of the 24-11 
type mentioned 
before should be 
used, bearing in 
mind the necessi- 
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ty for free circu- 
lation of the gas 
and for a con- 
venient way of 
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tures or quench- 
ing them along 
with the work. 
Quench tanks and 
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a cooling system 
such as described 
above will be 
satisfactory. 

The usefulness of vertical furnaces 
is limited by the necessity for per- 
fect gas circulation and the difficulty 
of handling heavy loads in the 
quench. 

Continuous carburizing requires 
highly specialized equipment, and 
since its use is limited to the high 
production of parts requiring practi- 
cally the same case and depends for 
its economy on the handling of tre- 
mendous quantities of work, a brief 
description will suffice. 

Such units may be of the belt con- 
veyor type in which the work is car- 
ried on an endless alloy belt, or of 
the pusher variety in which the work 
is placed on trays and is advanced 
through the furnace by a mechanical 
or hydraulic pushing device. The 
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WATER TANK OIL TANK PUMP RELIEF VALVE IF 


GEAR PUMP USED 


Fig. 4—Layout for Rotary Carburizing Furnace and Accessory 


Equipment. 


the first two being the common ways. 
The work is usually carried through 
an alloy muffle with a “valve” at each 
end to exclude air or else the com 
bustion is made to take place within 
radiant tubes, the ends of the fur 
nace being equipped with “valves’ 
Electric equipment requires no mut 
fle but needs means for control d 
the air at the ends of the work 
passage. 

Carburizing action is secured ly 
the introduction of a mixture of 8 
hydrocarbon gas like propane wit 
air in definite proportions. It is ne 
essary that this be accurately 
trolled as to proportion and uniform: 
ly applied to the various sections ¢ 
the furnace if satisfactory results a 
to be had. 
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EACH FOR A DEFINITE USE 


36 speeds and 18 feeds—all in geometric progression and so closely graded that 

each tool can be operated at the dollar-saving limit of its endurance. There is no 

duplication or overlapping in the Super-Service speed and feed ranges. 

For drilling, boring, tapping, facing and reaming—Super-Service Radials produce 

"More Holes Per Dollar." Detailed specifications are contained in Bulletin R-24. 
Write for your copy . . . Today! 


THE CINCINNATI BICKFORD TOOL CO. 


OAKLEY CINCINNATI OHIO U.S.A. 


April, 1939 MODERN MACHINE SHOP 65 





Limitations of this method are its 
very high first cost, the necessity for 
having a large production of similar 
parts and inflexibility compared to 
batch-type equipment. Continuous 
furnaces are at their best under 
steady operating conditions with 
large volume such as found in auto- 
motive work. 

The above are the usual ways in 
which some of the light case and 
practically all of the 1/32 in. or 
deeper case work is done. The in- 
creasingly popular bath carburizing 
for medium depth cases and the 
widely used cyanide and activated 
baths for light cases, as well as the 
subject of nitriding, will be discussed 
in another paper. 





Physics of Metal Cutting. By Hans 
Ernst. Published and distributed by 
The Cincinnati Milling Machine Com- 
pany, Cincinnati, Ohio. 

This 34-page booklet comprises a re- 
print of a lecture presented by Hans 
Ernst at the National Metal Congress 
held under the auspices of the Ameri- 
can Society for Metals at Detroit, Octo- 
ber 17-21, 1938. The author is Director 
of Research, Cincinnati Milling Machine 
and Cincinnati Grinders, Inc. In his 
lecture, Mr. Ernst begins with the older 
theories and conceptions of metal cut- 
ting tool action and leads into a dis- 
cussion of his laboratory findings. He 
explains the behavior of metal in flow- 
ing under a flat-faced punch, and then 
shows, by means of moving pictures, 
how the metal flows under the pressure 
of a cutting tool. The motion pictures, 
taken through a microscope, show the 
formation of the chip on the cutting 
point, the compression of the chip, and 
the escape of the chip as the pressure 
is continued. 

The book presents illustrations of the 
motion picture camera set up to take 
pictures of the chip flow under the mi- 
croscope, sections from the moving pic- 
ture film, photomicrographs showing 
cross sections of the chip and work- 
piece, microscopic views taken from the 
film showing the actual formation of 
the chip, and behavior of the metal in 
action. Here, probably for the first 
time, are presented photographs and 
descriptions of what actually takes 


66 MODERN MACHINE SHOP 


place at the point of the cutting 
Copy free to any mechanical egg 
tive. 





“Cutting Fluids,” a 16- page j 
trated booklet published by the 
Water Associated Oil Company, 
comprehensive presentation of cut 
fluids and their applications, from jig 
automatic screw machine work 
heavy broaching. Various types of ep 
ting operations are classified and { 
functions of the cutting fluids inyolys 
are given in detail. 

The booklet explains the need for, 
cutting fluid correct for the metal ik 
ing cut and the machining operation 
involved if optimum results are to & 
secured. Schematic drawings illustrat 
the correct and incorrect methods ¢ 
applying oil to the cutting operation 

In the discussion .on Tycol trangpa 
ent, non-tarnishing sulphurized cut 
oils, recommended operations for th 
application of each oil are outlined 
Also discussed in this section are other 
cutting oils, such as soluble oils, mi. 
eral oils and fatty oils, said to satisfy 
practically every condition encountered 
in the machining of all classes 
metals. 

The concluding section of the booklet 
is devoted to chemical composition # 
bles of various alloy steels, as wella 
an explanation of the S.A.E. steel num 


Water Associated Oil Company, 17 Ba: 
tery Place, New York, N. Y. 





“Bay State’? Grinding Wheels. | 
complete catalog and price list coveriy 
the line of grinding wheels made 
Bay State Abrasive Products Company, 
Westboro, Mass., is available from thi 
company. Wheels listed include vit 
fied and silicate bonded, shellac bontel 
rubber bonded, and resinoid bonded. 4 
section is given over to other Bay Sia 
products — coping wheels, rubbitf 
bricks, cylinder honing sticks, joint 
stones, railway track bricks, and 
scouring bricks. 





Tungsten Carbide Work Supp 
Blades for use on Cincinnati Nos. }! 
and 4 Centerless Grinding Machines st 
featured in a four-page folder issuei 
Cincinnati Grinders Inc., Cin 
Ohio. These blades are generally st 
able for the centerless grinding of mi 
materials %-in. diameter and lame 
Copy free upon request. 
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sew Warmer & Swasey 
Cutter Turner is a 
-poduction tool de- 
d fo handle the maxi- 
eds and speeds of 
dem turret lathes—ideal 
bgb-speed steel or car- 
i cutters. 


lisol is equipped with 
ition bearing rollers 
cutter block— 
ior the cutter block— 
feaged mounting to 
w ulmosi rigidity. 
Ie last word in a single 
Rtmer. You can get 
tials on this tool on 
Notthe new Warner 
Swaey Tool Catalog. 


e There are distinctly two 
separate fields of work for 
bar tumers—one demands 
the utmost in accuracy at 
high speeds with heavy 
feeds, using high-speed 
steel or cemented carbide 
cutters—the other demand is 
for secondary work on new 
machines or for use on old 
turret lathes where maxi- 
mum power and speed are 
not required. Here are the 
turners that meet 
both these demands. 


donot have the new Warner &Swasey Tool Catalog, we sug- 
Tewnte for it today—or better still, callin your local Warner& 
*reagineer, he will show you exactly what these tools will do 
p*? Fou mprove your turning operations and lower your costs. 


— 


_——— al 


This new Combination End 
Facer and Turner is a turning 
tool for secondary operations or 
for use on old machines where 
the maximum in power and 
speed is not required. Also used 
for end facing and chamfering. 

Equipped with plain bearing 
tolls—solid cutter block—shank 
type mounting. Fits any type 
of turret lathe old or new. The 
details of the turner are shown 
on page 78 of the Warner & 
Swasey Tool Catalog. 


WARNER 
& 
SWASEY 











An Analysis of 


HE devices described in the first 

half of this article (published in 
March, 1939, issue of MODERN MA- 
CHINE SHOP) are intended primarily 
for checking individual elements of 
gear teeth, independent of other ele- 
ments. Such devices are especially 
useful for checking original designs 
or when, at any given stage in the 
manufacture of the gear, a check on 
the individual elements is desired. 

A close study of the action of gear 
teeth will reveal that there is always 
more than one tooth affecting the 
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operation of a mating pair of ge, 
so that a careful check of the ing 
vidual elements does not present 
complete picture. An individual toi 
element check does not indicate wh 
effect a certain error in one tog 
will have on another tooth. 


An inspection of all errors in con 
bination more nearly meets the & 
mands of manufacturing requir 
ments because it more closely » 
proaches the actual conditions whid 
prevail when the gears are in open 
tion. These conditions are practicaly 
duplicated in an inspection machin 
designed to record the inaccuracies ¢ 
the gear by means of a red line om 
chart and thus known as the ‘Rd 
Liner.” The operation of the machix 
which is illustrated in Fig. 2i 
based on the principle that errori 
gears affect their center distance 
lation when the gears are broughtit 
to intimate contact and rotated. 0m 
gear (generally a master of knm 
accuracy) is held on the driving sit 
dle, the latter being retained in! 
fulcrumed bracket as shown in Fy 
21. The gear to be tested is heli@ 
a fixed stud, or fixture, depeniix 
upon its design. 

Errors in the gear being tested ir 
part a movement to the fulcrumé 
bracket which, in turn, through! 
multiplying lever arrangement, op 
ates a pen which is in contact wil 


fe 


Fig. 20—Red Liner Recording Gear In 
tion Machine. 


April 19H 





a 


SS GeBBBE BES Ba 


a) 
eS 


i inaccuracies. 


spection Methods 


Gear Shaper Company, Springfield, Vt. 


, constantly moving paper chart. 
This device charts all errors in com- 
hination and makes a permanent rec- 
wd It is possible to analyze the 
marts so produced and to determine 
the magnitude and location of various 
The multiplication is 
% to 1, so that an error of 0.001 in. 
inthe gear is represented as 0.200 in. 
m the chart. 
Analyzing Gear Tooth Inaccuracies 
from Red Liner Charts 

The inspection machine unfailingly 
mproduces the inaccuracies in the 
work, and when the gear to be in- 
gected is checked against a master 
¢ known accuracy, the result is a 
composite of all of the errors in the 
inspected gear. The errors, however, 
ws the following charts will show, 
an be analyzed and their location 
md magnitude determined. These 
tarts were made of the same spur 
gears which were projected in slides 
Nos. 1 to 8 inclusive. 

Lack of Continuous Action 
If the teeth of both gears 
wenot of sufficient length, or 
lave other defects which pre- 
rat continuous action, then 
the gears will fail to trans- 
nit uniform motion. Fig. 22 
tows a chart of a gear, the 
wth of which have been 
fortened to such an ex- 


a 


Pe 21—The Master Gear is held 


"the driving spindle and the gear 
he tested is held on a fixed cel. 
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tent that continuous action is not ob- 
tained. Note the peculiar character- 
istics of the line. Action is inter- 
rupted as each tooth passes through 
mesh, causing a jagged peak and then 
a constant “building up” until action 
again ceases. 
Uneven Tooth Spacing 

Generally so-called errors in circu- 
lar pitch produce a characteristic 
chart Fig. 23. This 32-tooth gear was 
cut with a cutter, each alternate 
tooth of which was purposely ground 
off from its true spacing position, re- 
sulting in the line shown. The com- 
plete chart shows sixteen jagged 
peaks, equal to one-half the number 
of teeth in the gear. 


Variations in Pressure Angle 
Fig. 24 shows a chart of a gear 
which varies in pressure angle from 
the master against which it was 
compared. Only a section of the 
chart is shown, but the complete 
chart shows 32 jagged peaks, equal 
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Lack oF Continuous AcTION 


Fig. 22—Chart of a gear with shortened teeth. 


to the number of teeth in the gear. 
This error was purposely exagger- 
ated, making the “peaks” higher and 
sharper than would normally be the 
case with slight errors in pressure 
angle. Slight errors in pressure an- 
gle produce a chart somewhat simi- 
lar to a sine curve, as shown in Fig. 
25. A and B on this chart indicate 
the points when the tooth of the mas- 
ter gear and the gear being tested, 


eccentricity causes the recorded lin 
to depart from the datum line in oy 
revolution of the gear being ip 
spected, reaching the maximum &. 
viation when half way around th 
gear. 

Interference 


There is no difficulty in locating 
fillet interference, as it causes 4 
series of abrupt departures from 4 


Ce yy Oe 





a ae 


VARIATIONS IN 


ie ee 


CircuLar Pitcu 


Fig. 23—This chart indicates errors in the circular pitch of the gear. 


respectively, are centered on the line 
of centers. 
Eccentricity 

Lack of concentricity of the pitch 
circle is @ common error, which the 
Red Liner clearly records. Fig. 26 
shows a chart of a gear purposely 
cut about 0.004 in. eccentric. The 


straight line as shown in Fig. 27. h 
this case the cut gear was purposly 
made too shallow so that contact 
took place in the fillet before the 
profiles could come into intimat 
contact, causing the gears to alter 
nately come together and then sprea 
apart. 





AA APA AAI 


VARIATIONS IN PRESSURE ANGLE 


Fig. 24—This chart was made from a gear that varied in pressure angle from the mastef 
against which it was compared. 
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Fig. 25—Slight errors in pressure angle produce a graph similar to a sine curve. 


Eccentricity of Pitcw Circe 








Fig. 26—This chart indicates an eccentric pitch circle. 
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INTERFERENCE 


FiLLet 


Fig. 27—Fillet interference is indicated on this chart. 


The gear was cut shallow, so that 


contact took place in the fillet first. 


Charts of Cut, Hardened and 
Lapped Gears 


In addition to recording tooth er- 
rors, the machine also presents an 
accurate picture of the contacting 
tooth surfaces. Fig. 28 shows a chart 
of a gear cut on the Gear Shaper 
without any particular pains being 
taken to obtain extreme accuracy — 
in fact, this would represent an aver- 
age gear for this particular diameter 
and pitch. The accumulative errors 
do not exceed 0.001 in. The tooth 
surfaces are not extremely smooth 
and there are slight errors in circular 
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pitch. This, however, would prove t0 
be a satisfactory gear if it could 
used without being heat treated afte 
cutting. 

While great strides have bel 
made in producing steels for makitg 
gears, it is still impossible to put! 
gear in the fire and have it comt 
out in the same condition that it wet! 
in. Distortion, although in sul 
cases slight, still takes place aul 
as shown in Fig. 29, this particul 
gear did not improve any when platté 
in the fire. 

Almost invariably gears swell dur 








DIAMETERS 
thread them with the EJ4 


Those small diameter screw threads you have 
been cutting with solid dies can be done more 
accurately, more cheaply, with the Style EJ4 
Solid Adjustable Die Head. The chasers are re- 
movable for easy, accurate sharpening. Adjust- 
ment within the head insures uniform accuracy 
throughout the run. The cost of the tool is small. 
The chasers cost less than most solid dies and 
last much longer. 





The Style EJ4 has a range of 1/16" to %’. 
The diameter of the head is 1°, the length with- 
out shank is 3%". It is built with plain shank or 
with threaded backpart for the B&S Threader. 
Let us tell you more about the EJ4 — send for 
our booklet. 


IHE GEOMETRIC TOOL CO. 


NEW HAVEN, CONNECTICUT 
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ing hardening. The two points on the gear-type lap, it was possible 1 
teeth at which the greatest distortion bring the gear back to its origina 
takes place are in the fillet and at accuracy as shown in Fig. 30, yy 


tan nn MR an hn NO a ln tl is 


AFTerR Finish Cuttine 


Fig. 28—Chart of an average spur gear for this particular diameter and pitch. The accumula 
error does not exceed 0.001 in. 


the top of the tooth. The fillet usu- only has the accuracy of the gw 

ally rises and the top of the tooth been improved, but the tooth ow. 

thickens on the end, which on the _ faces are considerably smoother, » 

Red Liner is indicated as a combined suring this lapped gear would b 

interference and pressure angle vari- quieter in operation than would 

ation error. the case with the “green” or hari 
Before this particular gear was put’ ened gears. 
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Fig. 29—Chart made from gear indicated in Fig. of after hardening. 
Accumulative error is now 0.003 i 


into the fire, the accumulative error In Fig. 31 the readings of this§ 
was 0.001 in. When it came out of _ in three conditions, “green,” har 
the fire, this error had grown to and lapped, are all placed om 
0.003 in., so that the tooth action was chart for comparison. Note ti 
not as smooth as was the case when eccentricity is practically the 
the gear was in the “green” condi- amount in the “green” and lg 
tion. gear. There is, however, some il 
By lapping this gear on a gear provement in smoothness of 
lapping machine, using an internal surface, and a decided improvel 


AFTER LAPPING 


Fig. 30—Same gear after being lapped with an internal gear-type lap. 
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2 Underneath Motor Driven Tool Room Lathe 





§-inch 1" Collet Capacity South Bend 
thdemneath Motor Driven Precision Bench Lathe 


SOUTH BEND LATHE WORKS 


Lathe 





Builders 





Since 


16” x 6’ South Bend Underneath Motor Driven Lathe 


SOUTH BEND LATHES 


**A Modern Lathe at a Reasonable Price’’ 


South Bend Back-Geared Screw Cutting Precision Lathes 
are made in five sizes: 9”, 11”, 13”, 1414” and 16” swing. 
Each size is made in several bed lengths; standard and 
quick change gear types; with motor drive or countershaft 
drive. Write for General Catalog No. 98. 


On Display in Principal Cities 


Popular sizes of South Bend Lathes are carried in stock 
for immediate delivery and demonstration by machinery 
dealers in 477 of the principal cities of the world. A few 
prominent distributors displaying South Bend Lathes are 
listed below. Write for name of our dealer nearest you. 


Newark, N. J. 

J. R. Edwards Mac hinery Co. 
New York, N. Y. 

a G. Colby Machinery Co. 
Philadelphia, Pa. 

app, Machinery 

Pittsburgh, Pa. 

Tranter Man ufact uring Co. 


Boston, M: 
The Mac Kenzie Machinery Co. 
sori yo: Bw. %. 
L. ood Machinery & Tool Co. 
Glacsen Wineae 
Burns -~_crc Co. 
Cleveland, Oh 
Reynolds Mac Taner Co. 
Detroit, Mich 
Lee Mac hinery Co., Inc. 
—— E.1, England 
Buck & Hickman, Ltd. 
Los Angeles, Calif 
Eccles & Davies Machinery Co, 
Milwaukee, Wis. 
W. A. Voell Machinery Co. 


Moore Machinery Co. 
Seattle, Washington 
Star Machinery Co 
Toronto, Ontario, Canada 
A.R.Williams Mach'y Co.,Ltd. 


south Bend Lathe OES 


E. Madison St. South Bend., Ind, U.S.A. 
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in all respects over the hardened such is the case. Fig. 32 shows th 
gear. Red Liner charts of a helical goy. 
The charts previously shown were _ after cutting, hardening and lappiy 
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AFTER LAPPING 





Fig. 31—Charts of the gear in “‘green,’’ hardened, and lapped conditions. 


all made on spur gears. Helical gears, Note that the lapped gear shows 
if properly cut and mounted, show a_ considerable improvement over { 
decided improvement in action over hardened or the cut gear. . In fa 
spur gears. This is largely due to the lapping has not only improved f 
fact that in helical gears contact is tooth surface, but has reduced th 
progressive across the face of the errors to about half of what he 
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Fig. 32—Charts of a helical gear after cutting, after hardening, and after lapping. ‘ 


tooth and is continuously at the pitch were orginally in the cut gear. 
line in some one plane. Up to this point we have @ 

Obviously, helical gears should oper-__ principally with what might be® , 
ate more smoothly and quietly than the measurement of the physic 1d 
spur gears, and as a matter of fact, mensions of gear teeth. This in 
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THROUGH YOUR DISTRIBUTOR 


<7 THIS BOOK 


: F Clippers to cut steel as thick 
= as your thumb — big power- 
ful tools for heavy construc- 
tion and maintenance jobs. 
Sizes to fit every need. Special 
tools for cutting cable, flat 
stock, etc. A Compact to fit a 
small tool bag. Swivel head 
models — the ‘‘wrist action’’ 
tools which reach around 
corners at all 
angles. This 
catalog covers 
the entire Porter 
line. It is yours 
for the asking. 
Gives hardness 
of various ma- 
terials and in- 
dicates the right 

cutting tool. 


Here is the standard rigid type Porter 
Clipper — the same tool modernized and 
perfected — known the world over for 
more than fifty years as a Porter ‘‘Bolt 
Clipper.’’ It cuts bolts, rods, heavy wire 
in one quick, positive bite. For produc- 
tion or maintenance, wrecking or con- 
struction no tool on the job is more es- 
sential or efficient. Made in a number of 
capacities and models from a handyman 
size to the heavy duty giant. 

The Porter Catalog tells 

the whole story. 


The Bolt 
Clipper People 
EST. 50 YEARS 


H. K. PORTER, INC. 


15 ASHLAND ST., EVERETT, MASS. 
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ent-day practice is only the » 
inary stage in accurate gear pus 
tion and might be considers 
simply a means to and end. } 
been learned during the pag 
years about gear tooth action 
more particularly the relation 
tooth action to quiet gear oper 
There always has been and 
considerable mystery surrounding 
subject of quiet gear tooth a 
Those of us who have been eng 
in this work have no doubt hadg 
where two sets of gears in all of 
physical dimensions appeared f 
exactly alike and yet one pai 
gears operated quietly, whereas 
other pair was noisy. 


In an approach to this problem § 
are, however, assured of one 
fact: noisy gears are the result 
vibration. If there were no vibrat 
there would be no noise. In 
cases vibration is the result fi 
balanced forces outside of the 
themselves, and the vibration} 
transmitted to the gears. In 
cases, the gears themselves set 
vibrations due to inaccuradll 
tooth shape and other dimension 
as a result of improper mounting, 


Our so-called physical dim 
inspection will give us, in tenthst 
thousandth of an inch, the variala 
in tooth elements. It will not, @ 
ever, give us a satisfactory an 
the question of tooth bearing, it 
cation and area. Today, gear & 
are paying much more attentiol 
the tooth bearing than to any 
factor. Tooth bearing is so 
allied, however, with several ¢ 
factors, such as pressure, tooth # 
axial alignment, and so on, that 
order to get anywhere we mist 
necessity have control over the 
ous factors involved. 


If we were dealing with but ong 
two surfaces, our problem would | 
much simpler. We are, however, « 


April, |? 
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LENGTH OF CONTACT 


Or te ee ” 
DISTANCE ALONG “\ as 


FLANK OF PINION ~ 
THAT GEAR TOOTH 
INTERFERES 


POINT OF INTERFERENCE A\ \ 
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\GEAR - 40 TEETH 


\\ END OF CONTACT 


LINE OF ACTION 


TCH POINT 


PINION- 12 TEETH 





Fig. 33—Drawing of teeth of 10-pitch pinion with 12 teeth, 20-deg. angle, full length, in mi 


with a gear having 40 teeth. 


ing with a multiplicity of surfaces 
and these surfaces are in motion and 
contacting each other generally at 
high speed. If we consider gear teeth 
simply as levers of equal length with 
the “fulcrum point” at the pitch line, 
the number of levers being equal to 
the number of teeth on the two gears 
in mesh, we have a fairly accurate 
picture of the problem involved. 

It is generally conceded that the 
arc of approach should be less than 
the arc of recession to obtain the 
best tooth action, and what has pre- 
viously been said regarding interfer- 
ence evidently necessitates that the 
contact of the teeth in no case should 
take place outside the theoretical ini- 
tial point of contact. 

The drawing Fig. 33 shows a 10 
pitch pinion of standard blank diame- 
ter, having 12 teeth, 20 deg. full 
length, in mesh with a gear of 40 
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In such a case, quiet tooth action presents a prob 


teeth. Contact takes place in advan 
of the interference point A ont 
line of action, and we are in for tw 
ble. The question of quiet gear toll 
action, therefore, is to some extal 
tied up with design, because thet 
are certain definite factors whit 
must in all cases be carefully cr 
sidered. As design is more or le 
controlled by the application or 
to which the gears are to be put! 
is beyond the scope of this artic 


avoided in laying out a set of geal 
to obtain the best possible action 

There are, in this particular ca 
five solutions to the problem: 

1. The outside diameter of the gt 
can be reduced to the point W 
it does not interfere with the 4 
of the pinion tooth, retaining” 
same ratio and center distance. ~ 
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Here is a completely modern 





sth, in mel ; f automatic production miller 
ro (you can use it as a hand 
n advan miller, too). It is the most 
A on th versatile small milling ma- 
1 for trov chine ever designed. Manu- 
year toot facturers of business ma- 
ne extett chines, small arms, sewing 
m7 machines, dry shavers and 
uit oe hardware have greatly re- 
é ok duced milling costs with U.S. 
mn oF Multi-Millers. Bulletin MM-2 
be put, gives full details. 

is article 

> to show 

oat fl M. M-5 MULTI-MILLER 

beg 6” Table Feed 

re ¢ attics 

the gt ‘PRODUCTS 


m~ US TOOL COMPANY INC =| “SR” 


ning” \MPERE, EAST ORANGE, N.J.,ULS.A. 
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2. The ratio can be changed to use 
a pinion having a greater number of 
teeth; this will also affect the center 
distance. 

3. The pinion can be cut oversize 
and the gear cut undersize a pro- 
portional amount, retaining the same 
ratio and center distance. 

4. The pressure angle can be in- 
creased, retaining the same ratio and 
center distance. 

5. The pinion can be enlarged by 
cutting say 12 teeth in a blank suited 
for 13 teeth. This will retain the same 
ratio but will increase the center 
distance. 

It will be noted that the gear tooth 
“hooks” into the flank of the pinion 
tooth for a considerable distance in- 
side the point of interference and 
thus will prevent proper tooth action. 
The position of the pinion and gear 
teeth where interference commences 
is indicated by the dotted outlines. 

During the past five years the auto- 


mobile industry, which is probably | 


the largest producer of accurate gears 
in the country, has changed over al- 
most entirely from the use of spur 
gears to helical gears for automobile 
transmission application. This change 
was not made because helical gears 
can be made cheaper; it was made 
with the object of obtaining quieter 
action. 

If we investigate the action of a 
pair of spur gears, it is easy to see 
that quietness of action is almost im- 
possible of obtainment for the reason 
that just as soon as wear takes place, 
the tooth shape changes. This is due 
to the fact that the teeth wear at 
those points where they slip upon 
one another, and a spur gear, instead 


these lines, the gears are & 
ally in contact at the pitch 
some one plane, the result being: 
the teeth do not have an oppor} 
to wear out of shape in the, 
manner aS a spur gear, and he 
will remain quiet much longer, 
Other problems are introducej; 
the application of helical gearing 
that instead of dealing with a y 
involute surface, we are dealing 
a combined involute and warped 
face, or involute helicoid. It ig ; 
as important to have the pry 
bearing on a helical gear as it is 
a spur gear, for the reason that 
can consider a helical gear simply 
a multiplicity of thin or lamin 
spur gears, each lamination being 
off in advance of the other in ah 
corresponding to the helix of 
cal gear. = 
In order to obtain the fulla 
tage of the nature of a helical) 
it is necessary that we get the! 
contact across the face width} 
gear or else we do not ob 
called “helical overlap.” . 
The final test on gears for 
speed operation is what is kn 
the shop as a speeder test. ] 
gears which are to operate 
are held on rigid shafts locat 
the exact center distance at’ 
the gears will be held in the 
bled unit. One of these shat 
driven by a motor or by somé! 
means, the power being so 
that vibration from the motor, om 
drive, is not transmitted W) 
gears. Usually red lead is plac 
one of these gears and the otheré 
left plain or coated with 
Blue. They are then rotated togt 


of “wearing in” to shape, wears out 
of shape. This is not true with a 
helical gear, especially when the lat- 
ter is made so that the advance of 
the helix in the face width is equal 
to or greater than the circular pitch. 
With a helical gear designed along 


at high speed, both with and will 
braking pressure. q 

It is interesting to note in mas 
one of these speed tests that @? 
of gears when running light or Wi 
out load may not have a tooth bell 
ing that extends from the base ci 
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to the tip of the tooth, and yet, when 
a brake is applied to the driven gear, 
the bearing area spreads out, running 
closer to the top of the tooth. Efforts 
have been made to measure the dif- 
ference in the shape of the tooth be- 
tween one giving a full bearing under 


sufficient proportions so that it» 
not be deflected by the wheel, 

then we traverse the wheel back 

forth until it has stopped spark 
Without changing the position of} 
wheel as far as in-feed is concer 
we remove the piece from the 
ters and lay it on the bey 
Then after it thas cooled am 
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we again place it on the cam 
ters and start the wheel t 
versing. It will be noted tj 
the wheel starts spark 
again, but that the w 
shows eccentricity. So far 
has been impossible to m 
ure the amount of eccentr 
ity but we know that it a 
ists. This indicates in a gg 
eral way what we are 
against in connection 
the testing of bes 
gear teeth. Just a7 
change in the pres 
volved spreads the b 
Whether this is due: 
compression of the ma 
or to tooth deflection is 
batable question, beé 
even a slight load cli 
the height of the bearilj 
the tooth. a 
In Fig. 34 are illustra 
sections of four helical § 
teeth, indicating wht 
meant by various kinis 
tooth bearings. At Ai 
“full” bearing extending in 
the base circle to the to 








Fig. 34—Sections of four helical gear teeth showing 


different kinds of tooth bearings. 


load and another with only a partial 
bearing when running light, but so 
far no means has been found by 
which this difference can definitely be 
determined. 

As an illustration of what a bear- 
ing is, assume that we place a cylin- 
drical bar between the centers of a 
grinding machine, this bar being of 
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the tooth and across theé 
tire face width. At Bl 
bearing is lowered by 4m 
ification at the tip of the tooth # 
a tapered bearing is shown, 
would result either from the shal 
on which the gears were held 
out of line or running two g¢ 
gether of different leads. At 
shown a “crown bearing,” wilt 
recently come into prominence # 
nection with production of helicalft 
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quality with a LINCOLN Welder 
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BROKEN PARTS—This cast iron arm 
tdrular shear was cracked and repaired 
«saving of $30 with “Ferroweld” and a 
NCOLN Welder. Ask for Bul. gor. 


ie 


NGS AND FIXTURES —This boring and 
kfacing fixture was welded from steel plate 
ssving of $17.50. It’s typical of thousands 
“Fleetweld” and a LINCOLN 






























wheelbarrow stamping dies were reclaimed at 
a total saving of $4800, with “Toolweld” and a 
LINCOLN Welder. Ask for Bul. 404. 


PRODUCE WELDED PARTS—A shop changed 
this sprocket housing from the construction 
shown at the top to lighter, stronger welded 
steel and saved $8.70 each with a LINCOLN 
Welder. Ask for Bul. 420. 


ay EW! Lincoln Machine Shop Welder with Self- 


a Indicating “Job Selector” and Current 


Control assures maximum speed and quality for every job. 
Consult the nearest Lincoln office or mail the coupon. 





THE LINCOLN ELECTRIC CO. 
Dept. E-591, Cleveland, Ohio 
D I am interested in welding. 


. Send bulletin... 0’ Send Bul. 314-A. 
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It is contended by some that by 
confining the bearing to a full length 
bearing in the center of the gear and 
then letting it taper out gradually 
towards the ends of the teeth, as 
shown, that so-called “hooking” is 
avoided, which some claim results in 
noisy operation. This may be so, al- 
though it would appear that shaft 
misalignment is more responsible for 
hooking than the location of the tooth 
bearing. It has been demonstrated 
very conclusively in automotive prac- 
tice that a gear tooth of the helical 
type, when produced so that it de- 
velops a full tooth bearing under load 
on the drive side and a lowered tooth 
bearing on the coast side, is the 
quietest possible gear. 

Gear men have different reasons 
for wanting the tooth bearing located 
as shown at A and B on the drive 
and coasts sides of the teeth, respec- 
tively. It is generally believed that 
as the teeth pass through mesh under 


load, the teeth deflect and inter 
ence takes place between the tip « 
the rear face of the contacting to 
and the forward face of the advanciy 
or mating tooth. If the same amoy 
of backlash, however, was used ; 
helical gears as has been custom 
with spur gears, this might not hy 
pen, but as improvements are my 
in manufacturing methods, t 
amount of backlash permissible | 
been gradually reduced so that tody 
about 0.002 to 0.003 in. backlash is 
maximum for 8- pitch full -leng 
tooth gears. 

In some cases the _permissil 
backlash is even less. This necess 
tates, of course, gears which are 4 
curate as to spacing and with a min 
mum of eccentricity of the pitd 
circle. If it were possible to mak 
gears absolutely accurate as far: 
spacing and concentricity were co 
cerned, they could be operated ts 
gether with practically no backlasl 











Cumouncing the Newly Design: 


Model "E"— 


24-inch 


BOYE & EMMES LATI 


Faster, more accurate, powerful and convenient. 





THE BOYE &EMMES MACHINE TOOLt 


CINCINNATI 
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Kee and Compare 


this New Black Finish! 





Holo-Krome gives you Appearance Value, too! 


ome FIBRO FORGED Screws, made Compare the New Lustrous Black Finish—it's 
fi New (patented) Method, result in noticeably smart looking—the Finish accen- 
WMPLETELY Cold Forged Screws giving tuates the Quality Appearance of the Socket, 
tiling Performance. Now with the New Socket Walls, Threads and the smooth flat 
d Finish you have an appearance that top of the head. FIBRO FORGED Screws 
ites Quality to any man's Product. Or- are abreast of your designing standards with 
Holo-Krome from your Distributor. a Finish that “helps you sell." 


iIOLO-KROME 


FIBRO FORGED 


Socket Sevens 


THE HOLO-KROME SCREW CORP., Hartford, Conn., U.S.A 
British Representatives: 
Geo. H. Alexander Mchy., Ltd., 82-84 Coleshill St., Birmingham 





UNIVERSAL 
Collet Chucks 


FOR PRODUCTION DRILLING 


Because of their positive grip on 
either drill flutes or shanks and 
because of the easy drill adjust- 
ment for depth in multiple drill 
set-ups or screw machines, Uni- 
versal chucks are ideal for all 
single purpose drilling. In addi- 
tion they are the best tool holders 
for end mills. 


UNIVERSAL 


Engineering Company 
Frankenmuth, Mich. 
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except for the question of lubrig 
Backlash is introduced largely tog 
care of manufacturing and 
bling errors. 





Materials Handling Problems, | 
page booklet entitled ‘How Ha 
Problems Have Been Solved with 
ican Monorail’ presents in pig 
form many solutions to indust 
ling problems. The various t 
tracks made by American Mo 
Company, 13107 Athens Ave., Cle 
Ohio, are described and illustrated” 
major part of the booklet is devot 
photographs which show “Ame 
Monorail’ overhead handling equipi 
installed in many different kinds 9 
dustrial plants. a 

Copy free upon request. 





The ‘Compar’”’ Combined 
Micrometer and Comparator, whi 
said to combine into one compat 
strument both an improved micron 
and the equivalent of a set of soll 
erance gages covering a wide 
dimensions, is the subject of a six 
illustrated circular distributed 
George Scherr Company, Inc., 11 
fayette St., New York, N. Y. 

The details of construction are i 
cussed and information is given on th 
use of the ‘“‘Compar’’ for regular me 
uring and also for quick checking 0 
pieces in process or quantity inspe 
tion. Copy free upon request. 





Parker Vises, product of The Charl 
Parker Co., Meriden, Conn., are th 
subject of Catalog No. 60 issued by th 
firm. The units presented include Ps 
ker’s ‘‘Superior’’ and ‘“‘Eclipse” Machi 
ists’ Vises, ‘‘Big Bear’’ Service 
‘Victor’? Swivel Jaw Machinists’ 
Double Swivel Vises, Combination Fi 
Vises, Small Anvil Vises, Filers’ Vise 
and ‘‘Oriole’’ Vises. A listing of rept! 
parts and prices is given. Copy ft 
upon request. 





Landis Chaser Grinders and Chas 
Grinding Fixtures. Bulletin No. A‘ 
comprising eight pages of descripti 
matter and illustrations covering 
dis Chaser Grinders for grinding Lan 
Tangential Chasers and grinding ata 
ments for these grinders, is now I 
distributed by Landis Machine 
pany, Inc., Waynesboro, Pa. Copy 
upon request. 
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Job Shop Expansion Duff 
to Modern Methods ff 


By L. A. PEIREZ 


Sales Engineer 


NVESTIGATION indicates that 

there are approximately 15,000 job- 
bing and tool shops in the United 
States today, and it is interesting to 
note that the histories of the origin 
and development of these shops are 
remarkably similar. In nearly every 
case the owners are skilled toolmak- 
ers with years of experience behind 


Model J Doall Contour Sawing and Filing 
Machine in operation in the shop of the 
Brooklyn Mica Die Company, Brooklyn, N. Y. 
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them. As a rule, the shops are: 
erately financed, employ a small] 
of mechanics, and have only them 
essential machines, which nece 
limits their possibilities. 
In some cases the proprietors! 
along with their employees, oven 
ing the point that sales effort 
be of more value to the business 
their time in the shop. , Every @ 
shop owner would like to see hisit 
ness grow, but too often he is 4] 
ter mechanic than business mal 
his business is limited by hisd 
range of vision. However, oct 
ally such an owner finds the a 
to the problem of what to do 
his shop, and it is with such a 
that we deal in this article. 
The Brooklyn Mica Die Comp 
Brookiyn, N. Y., was organized§ 
three years ago by Kurt Pro 
and Henry Hohmann, both of Wil 
are skilled toolmakers. At the be 
ning they were mainly interested 
the fabrication of mica and film 
and small precision tools, and! 
equipment was selected espe 
for this work. However, the dem 
ment of good will through good 
slowly but steadily increased @ 
business to a point where an ind 
in production facilities became i 
sary. And, like other small come 
of this kind, their capital limita 
made it imperative that the® 
tional equipment be selected 
view to obtaining the maximum 


April, | 





The machine tool market 
asks for more pieces per 
hour. The machine tool asks 
for higher speed and more 


automatic control. The 
machine designer asks for 
ideas. 


Let us help. Our 
engineers are ready to show 
you how Pulsolator can auto- 
matically lubricate your 
machines for life. 


write for bulletin b-30 
Rivett 
Lathe & Grinder Inc. 
Brighton, Boston, Mass 


S 





' 


Interior of Brooklyn Mica Die Company’s shop. 


duction efficiency with a minimum 
expenditure. The amount of money 
available was insufficient for the 
purchasing of all of the machine tools 
that seemed necessary, nor was there 
enough floor space to accommodate 
the extra machines. 

Among the dealers with whom they 
discussed their problems was the fac- 
tory representative of Continental 
Machine Specialties, Inc., who sug- 
gested that a Doall Contour Sawing 
and Filing Machine be set up in their 
shop to see how much of their work 
it would handle. This was done, and 
it was found that with a modern con- 
tour sawing machine of this type, 
many operations could be performed 
that previously had been allotted to 
other types of machines. The demon- 
stration proved conclusively that the 
installation of such a machine would 
make possible the handling of a 
much wider range of work than had 
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been possible previously. 

It was found that contour machin 
ing would eliminate the need for 
many of the milling, shaping, borin, 
and drilling operations that had be 
necessary in the production of i 
parts, and that production on such 
parts could be increased with 2 cot 
responding decrease in costs. Low 
prices and better deliveries attractei 
more business, including orders from 
competitive firms who were ther 
selves unable to meet delivery ail 
prices because of slower and mot 
costly production methods. A steal 
business developed on the contol 
machining of dies, jigs, tools al 
other parts for competitors who fou 
it cheaper to eliminate the more & 
pensive operations in their own shops 

Within six months after the insti: 
lation of the Model J Doall Contow 
Machine, the business of this sh”? 
had increased to a point where onder 
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How To Cut 


Di you want to speed up production and reduce 
wsts—without investing many thousands of dol- 
it for new machinery? ére’s a practical 
suggestion: There are many Operations in your 
op that can be handled more efficiently and 
tonomically by low-cost, tools—by Delta drill 
presses that cost from $26 to $275, Grinders, 
tom $46 to $84, MetaliCitting Band Saws at 
1,50, Thousands of América’s leading indus- 

concerns, including the largest, are using 

low-cost tools to Gut their equipment 
ws, Huge automotive fattories, aviation and 


‘end for Catalog 


ting list of users, detailed 
ecriptions of the complete 
Delta line and prices—and full 
nformation on how you ean 
tyany Delta tool in your shop 
ithout cost or obligation. 
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motor plants, small part makers, plastic plants 
—every conceivable type of manufacturing plant 
is found on the list of Delta low-cost tool users. 
If these concerns can use low-cost tools to ad- 


vantage—so can you! 
INDUSTRIAL 


DELTA MFG. CO. pivision 


673 E. Vienna Ave. Milwaukee, Wis. 


| Industrial Division 
Detta Mrc. Co., 673 E. Vienna Ave. i 
Milwaukee, Wis. 
Gentlemen: Send me latest Delta Catalog. 


} City 
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YOUR PRODUCTS 


ALWAYS 


IDENTIFIED 


IF PERMANENTLY 


MARKED 


IN THIS MACHINE 


MARKING 
BY ROLLING 
IS FAST AND 


ECONOMICAL. 


PRESERVES 
DIE LIFE AND 
PIECE PARTS. 

REQUIRES 
ONLY FRAC- 

TION OF 

APPLIED 

PRESSURE 

AS COM- 

PARED TO 

STAMPING. 


QUICK 
SET-UPS 


MODEL 25 
HI-DUTY 
MARKING 
MACHINE 


This machine operates from your plant air 
line, and is one of numerous models built 
to produce fast, neat marking on metal 
arts. Hi-Duty marking machines may be 
ad for practically any marking operation, 
and we will be glad to make recommenda- 
tions upon receipt of your inquiries. Send 
prints or samples of parts to be marked, 
showing lettering and location, also state 
required production. 


GEO. T. SCHMIDT, Inc. 
1806 BELLE PLAINE AVE. 
CHICAGO, ILL. 








98 MODERN MACHINE SHOP 


were coming in for tools and da 
the silversmith industry, from q 
and hardware manufacturers 
camera parts, and so on. Thigg 
work was more than the one ma 
could handle, so a Metalmaste 
added to the equipment. This 

larger machine, with a greater 

range, an automatic butt welder, 
the flexibility necessary to hg 
large work as well as the smal] 
cision parts found in the aye 
tool and die shop. 

An important feature of the 
master is the Job Selector Dial, 
which the correct cutting speed 
any job can rapidly be determi 
Instantaneous automatic butt 3 
ing of the saw blades throug 
starting hole in the workpiece m 
possible the quick removal of 
In some cases, by properly supp 
ing the cutting tool when cutting 
a segment or “slug” so that the} 
terial removed in the cutting is 
tically no more than the thickne 
the saw, the slug can be used 
punch. 4 

One of the illustrations show 
Model J Doall Contour Sawing 
Filing Machine, and the other 
sents a view of the shop of the Bi 
lyn Mica Die Company. Mr® 
mann is standing at the milling] 
chine, and Mr. Promnitz is sittin 


the bench at the right side off 


room. 





Metal Stampings in Small Lots.; 
ton Rogers Manufacturing Coq 
South 13th Ave., Minneapolis, © 
is now offering to the trade a § 
metal stamping service without pi 
tive die costs. The Dayton Rogé 
ice is said to be advantageous 4s 
development and manufacture Of 
trical devices, radio equipment, 
machines, stamped automotive P 
aircraft stampings, clocks and 
precision and scientific instrumem® 
so on. - 

Details of the service are expla 
a four-page folder issued by 
Copy free upon request. 
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Employee Education 
Methods at 


Farrel-Birmingham 


Concluding Section --- Method of Selecting and Training 
Student Engineers for Executive Positions 


By WALTER L. TANN 


Planning and Control Engineer, Farrel-Birmirgham Company, Inc. 


ain the increasing mechanization 

of all industries, and the conse- 
quent complexity of the heavy ma- 
chinery which constitutes our line of 
products, it became apparent to our 
management a few years ago that 
the future key-men of our organiza- 
tion must be graduate engineers or 
the equivalent. As in most metal 
trades industries, the branch of en- 
gineering science that forms the 
basis of our work is mechanical en- 
gineering. While the industries we 
serve are for the most part in the 
field of chemical processes, such as 
the rubber, paper, sugar, and paint 
industries, or in the metallurgical 
field such as the steel, copper, brass, 
aluminum, and lead industries, we 
find that technical knowledge re- 
quired to properly serve these and 
kindred fields can be interpreted in 
terms of mechanical processes and 
equipment. 


The specific chemical or metallur- 
gical knowledge that must form a 
part of the education and experience 
of the chemical engineers or metal- 
lurgists employed by these indus- 
tries need not necessarily be a part 
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of the education and experience of our 
engineers, whether acting as sale 
representatives in the field, designing 
engineers in our engineering depart 
ment, or as production executives in 
our plants. This statement shoul 
not be interpreted to mean that 
knowledge of the processes involve 
in the manufacture of rubber pro: 
ucts, for instance, is not necessary 
or desirable, because it is highly m 
portant. But the graduate chemist 
or chemical engineer would neces ® 
ily have had to confine himself, Wi 
taking his college training, to @ 
basic principles of mechanical 
sign and methods of manufati 
while majoring in the basic ¢ 
istry and chemical processes. 
Therefore, we find that ha 


which we serve can be obta 

means of motion pictures, lec 
our department heads who are tam 
iar with the processes and p 

of a particular industry, and latey® 
time passes and experience broades 
by actual contact with and observ 
tion of the particular industry itself 
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Method of Selection 


order to provide technically 
mined men for future key-men for 
g organization, we select members 
gthe graduating classes of promi- 
yt technical schools and colleges. 
Jung men are chosen who have 
yen successful in completing either 
te Mechanical Engineering or Engi- 
ying Administration Courses. Cor- 
rpondence is constantly being car- 
fd on throughout each year with 
tose members of the faculty of the 
agneering schools who are respon- 
sie for the placement of the cur- 
mat graduating class, and each 
gring a committee composed of our 
partment heads visits various col- 
igs and interviews the most likely 
undidates. 

Close attention is paid to the scho- 
istic standing of candidates, but this 
wilification is subordinated to the 
messity for a pleasing personality 
marecord of being able to get 
dog well with their fellows. “Brain 
Iusters” who can think only in 
ms of mathematics and applied 


mechanics, and who neither under- 
stand their fellow-workers nor are 
understood by them, are poor mate- 
rial from which to build future key- 
men. 

The young engineers who have been 
interviewed and who express interest 
are next invited to visit the offices 
and plants and are taken on a tour 
of inspection, not only of our plants, 
but of the town and environs. This 
inspection visit is usually made by 
only one prospective student engineer 
at a time, so that careful notes and 
comments may be made of his reac- 
tions, both expressed and implied. 


Assignments 


If the candidate is accepted, he be- 
gins work in the engineering depart- 
ment where he makes simple detail 
drawings and familiarizes himself 
with the system by which orders are 
entered, the routine of design, prep- 
aration of engineering order sheets, 
and in general becomes acquainted 
with the office personnel and with 
company practices. He spends six 


‘ 
a 


kin Bay of Farrel-Birmingham Machine Shop, in Which the Student Engineers are Trained 
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months here and during that time, if 
he has lived up to the evaluation 
made by the management at the time 
he was taken on, has oriented him- 
self with respect to the company, its 
methods and products, and his fel- 
low-workers. The student engineer’s 
next assignment is in the pattern 
shop, where he becomes familiar with 
the practical problems of pattern 
making and their relation to the 
drawings issued by the engineering 
department which he has just left. 
Some actual pattern work is done, 
but the main thought is for him to 
co-ordinate in his mind the relation- 
ship of the pattern shop and its work 
which, of course, involves pattern 
storage and records, with the plant 
activities as a whole. 


He next goes to the foundry, where 
he does some actual work on the 
preparation of molds, the making of 
cores, and the actual production of 
castings. It is difficult, from the 


standpoint of training a student en- 
gineer, to definitely separate the pat- 
tern shop activities from those of 
the foundry, as they are so closely 
tied together in the every day opera- 


tion of the plant. The principal 
value of the time spent in the foundry 
will be obtained from observing the 
commercial application of the prin- 
ciples and theories involved in the 
production of castings, regarding 
which the student engineer was 
schooled during his mechanical en- 
gineering training at college, and to 
evaluate this knowledge in terms of 
its relation to the manufacture of 
heavy machinery. 


Six months is the length of the 
period devoted to pattern shop and 
foundry and during that time the stu- 
dent engineer learns not only of the 
problems involved in these depart- 
ments and their commercial solutions, 
but also something of the shop per- 
sonalities with whom he has worked. 
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The machine shop becomes th 
next training post, and here the 
young engineer becomes familiar wih 
machine tools, economical gef-» 
the various machining operatj 
necessary and the parts that go injy 
our varied line of products and 
acts as a contact man between { 
shop and the engineering deps 
As in all shops, questions arise ¢ 
ing the course of the day’s work 
to permissible variations from dray. 
ings for one reason or another, an 
here the student engineer acts to ge 
the proper responsible persons to 
gether to discuss the matter. Inm 
case does he act as judge as to whit 
should be done, although in a simpk 
case he may transmit the decision of 
the engineering department to th 
machine shop superintendent or to 
the foreman concerned. 


In this manner he learns much of 
the practical side of machine sho 
management and, as in the case of 
his tour of duty in the pattern sho 
and foundry, sees the relationship k 
tween the engineers and the shop i 
a practical light. 

For over one hundred years one d 
our important lines of products tw 
been chilled iron and alloy rolls fr 
the plastics, copper, metal, paitt 
and cereal industries, and a separalt 
department is devoted to their ma- 
ufacture. Here the student enginet 
is next placed for a period of & 
months so that he will learn of tt 
processes and techniques involved i 
the making of these highly impr 
tant elements of process machine) 
The requirements are fairly simpl 
compared to some present-day pit 
duction problems, but extreme 
ity and accuracy are absolutely ¢ 
sential. While on the roll shop * 
signment, the young engineer has # 
opportunity to gain experience in the 
various phases of manufacture 
these important parts of our cl 
plete machines, because not only é 





Hannifin Pneumatic Arbor Presses for produc- 

ton press-assemmbly, broaching, piercing, key- 

nycutting, oil grooving, straightening, pressing, 
molding, and similar work. 


Imipped with Hannifin improved air cylinders having 
imple outside adjustment of the piston packing. High 
diciency operation is easily maintained throughout 
te entire life of the piston packing. Adjustment is 
gickly made without disturbing any other parts. 
Cylinders are bored and 
honed, producing a smooth, 
mand, straight bore. Perfect pis- 
a fit in an accurate cylinder 
bre means maximum power— 
w leakage, and minimum fric- 
fon loss. 
Hannifin Arbor Presses are 
built in a full range of types and 
sizes, capacities 600 lbs. to 
30,000 lbs. Hannifin patented oil Py | Model B-2 steel frame Arbor 
glinder speed control can be ee eee ee 
imished where a steady, con- built for henath ailing. 
tulled ram stroke is needed. 


H A NN iF il N Model AO-1 Arbor Press. 


Ca ity 2,650 lbs. Cylinder 
MAUFACTURING COMPANY lili sisal, tis Qian. 


1431 South Kolmar Ave., Chicago, Il. Also built in other capacities. 


Write for new 
Bulletin 46-MM 
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finished rolls enter into the machinery 
built for the process industries, but 
the roll shop production facilities are 
used on certain elements of other 
machines, such as final grinding of 
rams for hydraulic presses, grinding 
journals on shafts for various ma- 
chines, and so on. 

Three months are next spent by 
the student engineer in the metal- 
lurgical and welding departments 
where he gains experience in metal- 
lurgical control and the procedures 
and techniques involved in making 
weldments for machine bases, bed- 
plates, all-welded gears, reduction 
gear housings for commercial, marine 
and naval applications, and also gear 
guards and other lightweight welded 
work. He becomes familiar with met- 
allurgical and other test requirements 
of Lloyd’s, American Bureau of Ship- 
ping, and United States Navy In- 
spection. 

In addition, the student engineer 
is brought in contact with the prac- 
tical applications of flame hardening 
and the technique of applying hard 
overlays of stellite and other mate- 
rials. In short, he gets a working 
knowledge of the applications and 
also the limitations of the latest met- 
allurgical practices and processes, 
and their uses in the manufacture of 
our line of heavy machinery. 

While engaged on the welding as- 
signment, he acts, as in the machine 
shop, as contact man with the en- 
gineering department and in addition, 
makes cutting sketches of various 
plates and shapes that enter into a 
weldment. Thus the work to which 
he is assigned is not only of actual 
productive value, but it serves to 
bring him in direct contact with weld- 
ing operations and enables him to 
learn the practical aspects of this 
rapidly growing field. 

The completion of his assignment 
in the metallurgical and welding de- 
partments brings to and end the stu- 
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processes. His next transfer js 
the planning and control depa 
for a period of three months wh 
he works successively for a period, 
one each in the production, estims 
ing, and methods divisions. 
Although he has been made j 
miliar by contact with the work 
these divisions while assigned to vay 
ous shops, he now does actual m 
duction control work by contar 
with the sales and engineering 
partments and with the ys 
shops. He becomes familiar with tly 
details of production scheduling m 


of outside vendors through the pw 
chasing department, and oh 
work in the machine shop contn 
office gains actual experience in ge 
ting successive operations perform# 
in sequence on the various machin 
tools to which the parts have ba 
routed. 

He spends one month in the pr 
duction division and from there gu 
to the estimating division, where k 
is given the opportunity to mit 
small estimates and perform oth 
duties that familiarize him with th 
procedures involved in preparing é- 
mates for the sales  departmet 
After one month here, the studel 
engineer in assigned to the metho 
division, where he works with meh 
ods engineers in establishing stati 
ard times and practices for sett 
and machining, and in general makt 
himself useful compiling data and! 
sults of operation studies. 

His last assignment is the cost 
partment, where his work covers i 
only the usual field of compli 
costs, but of computing payroll, * 
cial security and unemployment it 
surance, and fair labor standards # 
records. The issuance of controllit 
reports and the preparation of otl# 
data for the management are 
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done by this department. No attempt 
is made to do more than to show the 
student engineer the broader aspects 
of this department, but it gives him 
a clear insight into what reports and 
summaries are prepared and how 
they are prepared. One month is 
spent here, and at its completion the 
formal training of the student en- 
gineer is finished. 


Benefits of Training 


From the foregoing it will be ob- 
served that the student engineer, up- 
on completion of the training, pos- 
sesses a knowledge of all of our 
manufacturing operations that would 
not be possible to equal if he were 
given employment in some one de- 
partment upon graduation and left 
to circumstance and his own initia- 
tive to gather the equivalent infor- 
mation. To the basic training re- 
ceived in his technical school he has 
added a broad knowledge of the ap- 
plications of this essential theory to 


the practical commercial work 
heavy machinery industry ang. 
the specific techniques and prag 
in use in our shops. —) 

The student engineer’s aptity, 
for a particular phase of our img 
ness have had plenty of time tem 
velop, so at the end of his t 
period an effort is made to pemmm 
nently place him on work for wii 
he shows a definite fitness and likiy 
This, of course, must be governally 
conditions prevailing at the time 
completes his training, as it is 
always possible to place him at om 
in the department of his choice g 
on the work for which he is pe 
eminently fitted. However, his trai. 
ing history is recorded and he is pit 
on the reserve list for ultimate plage 
ment on that work. 


All student engineers are memben 
of the evening study group (tok 
discussed later), and through th 
weekly meetings and _ discussion, 
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LEIMAN BROS., 


REMOVE HARDENING SCAL 


WITH 
LEIMAN BROS. Continuous Feed 
SAND BLAST OUTFIT 


( It furnishes a modern, cleanly way of cleaning moulding 
Hh I~ sand from patterns and castings, Letters and designs stenciled 
pee §=Will replace the scratch brush for mat finishing and sim 
lar effects on all classes of goods—it will replace the used 

disagreeable acids for this work. ec 

Finishes may be fine, medium or coarse on all materials a 
desired—but, most important, it will always be uniform—m 
streaky, uneven results. ‘ 

Any article to be plated should be sand blasted first—it will 
result in a more permanent plate, a quicker plate, and a s 
ing of time in plating and a saving of current. , : 

The most inexperienced person can operate it without i» 
structions—the work cannot be spoiled. 

Metal goods of every kind and description should be sand 
blasted to increase plating durability. ; 

The sand blasting process makes a surface to which elect 
plate will adhere more securely and much more rapidly and 
so sand blasting saves time in plating, and improves your fir 
ish. This also applies to articles to be painted, sprayers enamt: 
eled or otherwise treated. Mat finishes of various 
quickly secured. 


egrees art 


4W-23 WALKER ST. 


Inc. NEW YORK CITY 


MAKERS OF GOOD MACHINERY FOR 50 YEARS 
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Giddings & Lewis boring machine 


Sete vrowarica® Gv! LUBRICATION 





~ © Machine design marches on. Higher speeds! Greater precision! 


AND...SCIENTIFIC LUBRICATION! Hit-or-miss methods will no longer 
do. Production interruptions must be reduced to a minimum 


.. accuracy maintained ... investment protected. That is why 


industrial pacemakers specify BIJUR ... The lubrication system that 


AUTOMATICALLY provides both a full, centralized control and a 


continuous oil-feed scientifically regulated for each bearing. 


PSBUUR LUBRICATING CORPORATION - LONG ISLAND CITY, NEW YORK 
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To New Tool Storage 
Efficiency 


. «Shows the most complete line 
of Toolroom Equipment ever built! 


@ No matter how complex or un- 
usual your tool storage problem, it 
can be satisfactorily solved with some 
economical combination of the Lyon 
adjustable steel equipment shown in 
this new, complete catalog. 

Built to last a lifetime, Lyon Steel Tool 
Storage Equipment prevents misplac- 
ing and damaging tools . . . protects 
against fire and pilferage .. . saves 
labor and floor space. Shelves and 
dividers are completely flexible ...can 
be taken down quickly and rearranged 
to meet new tool storage needs and 
space requirements. 

This new book merits your immediate 
attention... may help you effect major 
toolroom savings. Ask for FREE copy 
today on coupon below, or your busi- 


ness letterhead. 
1304 River Street 


LYON "= 


[i Ue AE A TC RNR) OTA CAMPS AAT E CoNEIAT) 

LYON METAL PRODUCTS, INCORPORATED 
4304 River Street, Aurora, Illinois 

Please send FREE copy of new, complete 

catalog showing Lyon Steel Tool Storage 

Equipme~‘ for every toolroom need. 

Name and Sitle 

Firm Name 

Address. 

City. 


INCORPORATED 











State. 
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they are brought into close conty 
with company practices and pery 
nel. Most of them have had eg 
courses in the same field and On the 
same subjects covered by the studig 
of the group, but the discussion y 
the application of the principles 
our own organization shortens the 
period of orientation with and aggip. 
ilation into our organization as; 
whole. Three members of a previoy 
training group which operated unie 
a more limited assignment progran 
than our present course are fou 
today in the following positions: hea 
of production division; methods a. 
gineer, and sales engineer. We hay 
every reason to feel that with th 
breadth of training now given thi 
we will find equivalent material 
among those now working under this 
present training plan. 


Training in Principles of Work 
Simplification 


With a constant supply of new me 
chanics coming along as graduate 
of our apprentice training cours, 
with new blood entering the organ: 
zation as student engineers, and with 
the educational activities of the ert 
ning study group, it might well & 
said that we are making a good effort 
to insure ourselves against the futur 
man-power requirements of the bili 
ness by providing a reservoir d 
trained personnel to fill almost ay 
conceivable demand. The apprentice 
are schooled and experienced in th 
techniques and craftsmanship of thet 
trades; key-men and junior exétr 
tives, through the study and discus 
sion group, gain a _ well-rouniel 
knowledge of the principles and # 
plication of industrial managemetl, 
student engineers become famillit 
with the work of every deparumgs 
and add to their basic engineé 
training the advantages gained ) 
their attendance and participation i 
the discussions of the study group 
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sCussion of 


emake many standard, semi-special and 
ycial machines for testing inside cylindri- 
ulsurfaces. Our field organization is in the 
field just to discuss your needs with you. 








f new me : 

graduats let them do it. 

i course, 

he organi: Goose Neck Adapter 1503 
, and with RCS useable in any “ROCK- 
f the eve| ; WELL” Hardness Tester or 
t well k * “ROCKWELL” Superficial 
ood effort sg Hardness Tester. 

the futw 

- the busi 

ervoir o 

ve os Hundreds of our customers are using 
ed in the the adapter shown above. The lead- 
p of thet es ing makers of aircraft engines test 
v an | their cylinders with our equipment 
1-rounded ie: _ shown at the left. What do you need? 


=e WILSON 


MECHANICAL INSTRUMENT CO.. INC. 


3-CR 8108 fies sities inner Concord Ave. & E. 143rd Street 
ly group srfeces of large cylinders. NEW YORK N. Y. 
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For Lower Cost Surfacing... 


NORTON RESINOID BONDED 
DISC WHEELS 


ME of either Alundum or Crystolon abrasive — which- 


ever your job requires—and using special resinoid 
bond formulae developed by the Norton research labora- 
tories, Norton Resinoid Discs are cutting surfacing costs for 
many concerns. The open structure made possible by the 
resinoid bond gives a fast, free cutting action and the pat- 
ented controlled structure process assures uniformity through- 
out each disc and from disc to disc. Available in solid and 
segmental types in mountings and sizes to fit all makes of 
horizontal and vertical spindle disc grinders. 
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For Economical Cutting-off.. . 


NORTON RESINOID BONDED 
CUT-OFF WHEELS 


Racer yd and slotting are now real production jobs 
and the Norton Resinoid Cut-off Wheel is a real pro- 
duction tool. In many plants where careful records are kept 
this wheel shows the lowest cost per cut. It also reduces the 
amount of stock lost in machining and finishes the cut so well 
that in many cases subsequent machining is not necessary. 
For many wet cutting operations and for jobs where a mini- 
mum of burr is desired there are also Norton rubber bonded 
cut-off wheels. Norton engineers are available to study your 
cut-off jobs and recommend the correct wheels. 
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Thus far we have concerned our- 
selves with HOW to do the work 
required—now let us describe a pro- 
gram aimed at a study of the ONE 
BEST WAY to do the work. 


Training Program Begun 


About a year ago a program was 
instituted under the leadership of Mr. 
Allan H. Mogensen to find the “one 
best way” through a study of the 
principles of work simplification. 
Three groups of foremen and junior 
executives met under Mr. Mogensen’s 
leadership during working hours and 
at such time as was most desirable 
for the personnel involved, and in the 
evening, all senior executives from 
the president down met at a dinner 
meeting. One day every other week 
was devoted to this program, which 
began in September and ended in 
June. 

Realizing at the start that the very 
nature of our product and method of 


production; i.e., making heavy m,. 
chinery on the job-order basis, pre 
cluded the adoption of some of ty 
methods and mechanisms used projt. 
ably in mass-production plants, » 
aimed our program at the “one by 
way” to do our work. All attending 
the meetings were instructed in th 
six basic questions that must be a. 
swered before the “one best way’ 
can be found. These six question 
are: 


1—WHY should the work be done? 
2—WHAT is to be done? ‘i 
3—HOW is the work to be done? 
4—-WHO is to do the work? E 
5—WHERE is the work to be dong 
6—WHEN is the work to be done? 


To answer these questions requir 
an analysis of the operation biyn® 
studied, and finding the correct o@ 
swers to all means ‘‘a better producti # 
a lower cost—and at the right time’ 








For Design and Performance: 


Pullmore Clutche 


in Pratt & Whitney Jig Borer 


Two Double Pullmore Clutches, in oil, are used in thi 
Pratt & Whitney Jig Borer; one drives and brakes 
spindle, one controls direct drive on back gem 
Pratt & Whitney specification is ample evidence 
Pullmore reliability, high quality, operating excellen i 
Pullmore Clutches also meet design and performont 
requirements in cranes, industrial trucks, packagin i 
machines and many other high grade mechani 
products; fit readily into modern machine designs 
simple, rugged, compact, easily installed and adjust! 
Available for oil or dry operation, in capacities hor 

1 h.p. to 75 h.p. at 500 r.p.m. Use Pullmore Clutch 
for efficient, low cost power transmission and ¢ 
Investigate. Write today for Pullmore Blue Book 


ROCKFORD DRILLING MACHINE DIVIS5 
Borg-Warner Corporation, 300 Catherine St., Rockford, let 


Double -Type Pullmore 
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poe Mr=- OUBLES 
=/RODUCTION 


ey gave the little lady a rest...and found that she worked twice Dyno-Mite 
fst. In the actual case pictured above, the slower hand-pow- Screw Driver. 
fi screw driver was retired from this assembly job, and the 0” Jong, weight 
delicately-adjustable DYNO-MITE was put te work. Its 3 pounds. 
WIUSTOMATIC Clutch — exclusive Millers Falls principle — a 
tds perfect torque control over a wide range; its high quality control. 
mstruction keeps its performance dependable. Aren’t there a 
tirls in your plant who'd be glad to double their production ep ee 
h DYNO-MITE? Ask your supplier to arrange a free trial, 


Write today for further information. 


ILLERS FALLS COMPANY °*wass’. 
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How the “One Best Way” Is Fouy 


Cc EE J Cc A G Oo In investigating and analyzing pail 
STEEL PRESS movements and operations involved jy 
manufacturing an element of a m. 
chine, there is nothing better 
No. 253 the well-known “process chart” a 
shows progressively the movement; 
storages, operations and inspection: 
for a particular piece of work froy 
the time it is received as a 
casting, forging or weldment uti 
it leaves the department being styj. 
ied. The distance traveled betwen 
the various machines and _ storag 
spaces can be shown in terms of fect 
and in general a well-nigh perfect 
picture can be obtained of the tim 
distances and handlings involved, 
All attending the meetings we 
instructed in the meaning of the sm 
bols and method of preparing pn 
ess charts. All participating in th 
program were required to make 
and submit a process chart cove 
some every-day. duty such as 
ing,” “building a furnace fire,” 


° ° so on, showing “present method” a 
does 40 / to 60%, of the | j.proved “proposed method,” fi 
forming work turned out | cating the number of feet tra 

number of operations, and 80 ( 


by the average shop. that might be saved by adoption 


Here's a profitable, economical brake the proposed improved method. 
ideally adapted for rapidly forming From these elementary beginning 
ve — ~~ as in a a the program progressed to defi 
eravors, soda fountains, stee’ canines. | assignments on actual process Gam 
metal furniture, steel boxes, and a great ; : a 
showing the present operations al 


variety of sheet metal specialties. Its , 
variable speed drive operates from 17 to travel of actual parts in process ll 


50 strokes per minute. The No. 253 our shops, and paralleling the chat 
CHICAGO STEEL PRESS is accurate, showing the present method, wijjw 
compact, and ruggedly constructed of shown a chart involving a new al 
highest quality materials. improved proposed method. Pia 
Sizes 4, 5 and 6 ft. capacities up to 10 were under way at this time fori 
gauge. portant building additions and 
Write for Circular No. 253 vamping of the layout of our found 
and application of these principle 
DREIS & KRUMP MFG. | work simplification was of gret! 
Company help in obtaining a practical wi 


and space-saving layout. 
ee ae One particularly worth-while # 


CHICAGO ILLINOIS signment was a study of 4 cm 
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process aj eloc Washers meet the requirements necessary for safety, dependability, and 
the cl ance. Lockwashers are not all alike! Only Everlock Washers offer you 
thod, WHA powerful spring tension and safety. The many patented, flexed, sharp-edged 
A ~~ gues dig into the contiguous faces of both nut and work. They keep your 
re weducts intact. Write for our free catalog. Start using Everlocks today. 
s and It aD 
ur = <5 3) 
rinciples oT y) 
of grea ws at oCrYorsre 
tical wot 

W here Other Washers Have Been Tried Now Everlocks Are Spec ified 
oe WONPSON.BREMER & CO. © 1640 WEST HUBBARD STREET + CHRCAGO 
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group of machine tools over which 
passed a good percentage of relative- 
ly small parts entering into several 
widely different lines of products. 
Process charts used in conjunction 
with layouts showing existing ma- 
chine tool locations demonstrated 
clearly the advantages that would be 
gained by shifting the “center of 
gravity” of these many operations, 
by moving a few tools that were lo- 
cated away from this natural center 
of flow of the work. 

To make permanent records of the 
changes found to be desirable and to 
sustain interest, motion pictures were 
made of the “old method” and then, 
upon installation, of the “new 
method.” These films were shown at 


all meetings and added to the proof 
of accomplishment. 
Results 
Probably most readers are familiar 
with the usual principles of work 
simplification, so no attempt will be 


already given. Suffice to say that, 
the completion of the program, suf 
cient proof of its value was ayvailat) 
to warrant the assignment of 
methods engineer to continue 
work in the shops. 


The senior executive group, meet 
ing in the evening of the day devot 
to the program, was productive g 
much worth-while discussion and kep 
all executives informed of the pm 
gram’s progress among the foreme 
and others upon whose efforts in ap 
plying these principles to the actu 
work in the shops depended the sus 
cess or failure of the program. 

Summarizing the aims of 
phase of our employee education 2 
tivities, it may be said that here wa 
mass- application of modern jo 
order production principles to 0 
plant and products. Every mani 
attendance was schooled in these im 











Put’em on and Forgets 


If your machines are equipped with Ruthms 
"GUSHER" Coolant Pumps, you can bes 
of a dependable flow of coolant at all time 

of quiet economical and uninterrupted servicolll 


"GUSHER" Pumps can be opened up to 
gusher or throttled to the merest trickle vi 
out building up pressure or harming the puny 
in any way. 


The Ruthman Machinery (. 


538 E. FRONT ST. ° CINCINNATI, OHI 
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“=! Use PROCUNIER Tappers! 
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DUP, meet 

pA One of these tappers will give you 

n and kep better work, practically eliminate tap 

: pro ' breakage and will cut your tapping 

Peg . P costs down to rock bottom. We are 

the actus er Aa here to lick your tapping troubles. 

‘* su6 Let us show you what we can do for 

| is you on your own tapping or external 
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PROCUNIER high speed precision 





at oy oe. SF tapping heads are designed to fit 

oes your every need. The most complete 
_ ‘ line available. Ball bearings; double- 
r 7 cone long life friction clutch; bal- 


ad service anced reversing mechanism and the 
ro : Mim. new TRU-GRIP tap holder. Tap ro- 
mi ‘ x iA tates in the tapping “in” direction 
the pume when idling. 


Send for your copy 
of our late folder. 
It will show you the 
way to greater 
tapping satisfaction. 


PROCUNIER SAFETY CHUCK CO. 


12S. CLINTON STREET CHICAGO, ILLINOIS 
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portant factors and we have only be- 
gun to feel the benefits. Our present 
work simplification program, which 
is under the immediate supervision of 
one of the attendants at the program 
conducted by Mr. Mogensen, includes 
foremen’s meetings on such topics 
as “The Security of Our Jobs,” 
“Handling Workers Through Their 
Motives,” and like subjects on indus- 
trial economics and psychology, and 
we will also include special courses 
for shop men in the principles of work 
simplification. Attendance at such 
courses will, of course, be entirely 
voluntary on the part of the worker. 


Conclusions 


We feel that a product cannot be 
much better than the men who build 
it and that our service to our custom- 
ers will be no better than the men 
who have a part in rendering that 
service. Therefore it seems to us 








KENNAMETAL-tipped tools produced an ac- 
curate surface on this 18" diameter stainless 
steel casting in one cut. This is typical of the 
successful performances which are gaining 
KENNAMETAL repeat orders and a reputa- 
tion for reliability and efficiency. Harder 
than the hardest tool steel, yet unusually 
strong, it will machine steel heat-treated up 
to 500 Brinell, as well as softer metals. Write 
today for catalogue showing how to braze 
your own tools with KENNAMETAL blanks. 


MSKENNA METALS ce 
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that along with offering products 
design and construction suited to 
day’s requirements, using 
tools capable of producing work 
costs tuned to today’s markets 4 

incorporating materials equal orj 
perior to present day specificat 
we must make available to al], 
ployees educational facilities in j 
ous forms which will enable them 
increase and maintain their skills; 
knowledge of their jobs, on aj 

comparable to the machinery { 
build. By such a program, all 

profit. d 

Over fifteen years ago the F 
Board For Vocational Educat 
summed up the necessities for am 
gram such as ours with the follo 
statement: 

“Society, as a whole, has to pay 
the bill for inefficiency. Hal 
trained or poorly trained work 
ers in any field increase produ 
tion costs, which in turn a 
passed on to the consumer. Clear 
ly the public, laborers as well 0% 
others, have an interest in secur 
ing an adequate supply of wel- 
trained workers for every lined 
necessary work.” 

Granting the economic truths 
the above statement, it is evident tH 
a long-range employee-training } 
gram is a long step forward towi 
the full recognition of the “social 
sponsibilities of industry,” an im 
cation that we read and hear df! 
day at every hand. 
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Widely Used Forming 
and Drawing Die Alloy 
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vaining PM tims for example. 
rard oie wer Initial Die Cost: The raw Strenes 
> “social IMM tock is considerably less costly than con- 
” an IIMEE ventional die materials. Furthermore, by 
hear of Wi casting this chrome - nickel - molybdenum 
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Save 30% to 50°, with this 


te next time you tool up, don't fail to 
pecify that at least one die shall be 
nade of cast-to-shape Strenes metal. This 
eee. long run die alloy will set 

tw economy and performance records 
fr you just as it has done for scores of 


alloy to shape, machining time is greatly 
reduced. 

Greater Resistance To Wear: Strenes 
metal is famous for its ability to resist 
wear. Several Strenes dies have produced 
over 1,000,000 stampings out of medium 
heavy materials. 

Less Maintenance Expense: Strenes metal 
is close-grained (see illustration above) 
and takes a high polish. In addition, it 
has a high graphitic surface lubrication 
which enables blanks to easily slip over 
working surfaces without galling or “pick- 
ing up.” 

Check into the stamping operations in 
your own plant. If you have a use for 
Strenes metal, write for full details. 


THE ADVANCE FOUNDRY CO., Dayton, Ohio 


Representatives in Principal Territories 


DRAWING AND FORMING ODIES 





CINNATI, 





nl 9 


MODERN MACHINE SHOP 


121 














FROM READER 


a axis of the piece and the end is¢ 
Time Saving Adap ter for terbored ;% in. diameter by % ing 


Second-Operation Work In the second operation, the opp 
site end of the piece is turned 
by J. B. Corray 0.748_-0.749 in. diameter and calli 

7 detail in the upper part of the terbored % in. diameter by 5/32 ing 

drawing presents the dimensions deep. To make an adapter for th 
of a brass workpiece of the type that second operation into which the pie 
usually requires two operations for can be threaded is a simple matte 
complete finishing. In the first opera- but a wrench is usually required 
tion the piece is turned to 1% in. loosen the piece so that it can be 
diameter and an 18-P. thread is cut’ moved when finished. The adapta 
on the small end. A %-in. hole is 
also drilled and reamed through the 

tap of a hammer. 

4 \8 THD. The adapter consists of a pitt 

Yc) | + of l-in. stock A, the sleeve B, 

} wn on | a taper pin, C. This section Ais 
5 dae bored and threaded at one end, w 
j shown, to receive the threaded ¢i 
of the workpiece. The sleeve B mi 
the section A are dri 
and reamed as shown for tt 
taper pin C, the sleeve beg 
drilled at a point which wil 
allow one end of the sleet 
to project over the end d 
the piece A after the sever 
parts have been assemblel 
together. 

In use, the workpiece i! 
threaded into the end of tle 
adapter until it presses tight 
ly against the end of tl 
sleeve. As it is threaded fur 
ther, the sleeve bears again 


; the taper pin C, and sti 
D f Time-S d ‘ 
pe eS Sa to Serene further tightening locks tt 




























































































122 MODERN MACHINE SHOP April, 1934 





eMARVEL TG 


4 Sd ‘ Sawing 


; a 
Engineer 

nd is ¢ 
% in. dey 
the oppo a ee 
turned “a ee Whether you are considering a small general pur- 
and ¢ eer mah pose saw or a giant hydraulic capable of handling 
ry 5/32 ne md the largest sizes and toughest alloy steels—whether 
er for th 3! oe you have decided that a saw is the answer to your 
h the pieo ic °F problem, or are just wondering if it might be, the 
me on f . MARVEL Saw Engineer is the logical man to call 
‘eq ¢ am in. MARVEL alone offers a complete System of 
bey: a3 metal sawing — incorporating a complete line of 

hack sawing machines and the composite MARVEL 
igned thal 
oy al High-Speed-Edge Blades which have changed all 

; standards for practical sawing speeds, feed pres- 
of a piece) |e , sures and blade tensions. 
ae "fy =~ m Included in the MARVEL Sawing Machine Line are 
4 ake ; ’ saws for every shop and situation, including: 
eaded enim) - . Low priced dry cutting utility shop saws. 
ave B anim R's 
a drilei ll ne re — A High Speed general purpose shop saw. All-Ball 
wn for the Be. oy | Bearing Heavy Duty High Speed Sawing Machines. 
eeve belly A ; Fully Automatic Production Hack Sawing Machines. 
which will rly (The world's fastest Hack Saw.) The largest ca- 
the sleeve pacity, most universal metal cutting Band Saw. 
he end of 
he severil A "giant" Hydraulic Hack Saw—the world's larg- 
assembled est hack saw that handles the toughest steels in 
ARMSTRONG-BLUM sizes to 18" x 18" with ease. 

rkpiece is MFG. co. 
ond of tt “The Hack Saw People” If you use metals in bars or billet form, a MARVEL 
sses tight 5745 Bloomingdale Avenue, Sawing Engineer will call at your request, analyze 
id of the CHICAGO, U. S. A. your sawing or cutting-off problems, and make rec- 
eaded fur Eastern Sales Office: ommendations covering sawing methods and equip- 
rs agains 99 Lafayette St., New York ment to fit your range of work and production 
be requirements. This service is given without cost or 
0c 


obligation. 
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workpiece in position. After the sec- 
ond operation has been performed, 
the taper pin is loosened by tapping 
it on the small end, removing pres- 
sure from the workpiece so that it 
can easily be unscrewed by hand. 





“Kinks” for Die Designers 
By Wo. C. Betz 
| the production of the blued spring 
steel rings illustrated as A in the 
drawing, we found that the job was 
being retarded due to the fact that, 


“Ol 


— gh 
2 7 


7 


ae ae 


4 AVY J 
i oy Vf 
y ie 


Drawing Illustrating Use of Shedder Pins and 


Inserts in Die Design 


in the slotting operation, the ends of 
the pieces were cocking. This was un- 
doubtedly due to lack of tension of 
the work in the die bore, and pre- 
vented the feeding of the stock for 
the following blanks. A number of 
similar dies had been made for blank- 
ing smaller sizes of rings from thin- 
ner stock and had given no trouble, 
but the ring shown is over an inch in 
diameter and the stock thickness is 
0.010 inch. 

To eliminate the trouble, we drilled 
three %-in. holes vertically through 
the punch and counterbored them 
from the back or upper ends as 
shown. We then made pins to fit the 
holes, as shown at C, the upper end 
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of each pin having a head and thy 
lower end projecting below the end, 
the punch so as to act as a “ghedder 
Spiral springs above the ping seryg; 
to push them down so that th 
would force the rings down in th 
die after blanking. 

Another novel feature of the die; 
the method of piercing the slot in ths 
first stage of the operation. Insteaj 
of drilling and filing out the solid die 
or making a button in two pieces 
is often done, we made a disc of the 
design shown at B and sawed a sh 
of the required width in the 
disc. The slot did not extend 
to the center of the piece 
however, thus it would have 
the tendency to collaps 
when the piece was driven in 
to the main die section. Clear. 
ance was filed on the sideso 
the slot and the end wa 
sawed to provide prope 
clearance, but no clearance 
was provided in the die prop- 
er, as it was deemed unne- 
essary. 

In making a disc of this 
kind we leave the length 
about % in. more than is a- 
tually required in order t 
afford stock for chucking 
We chuck the piece in a cylindricd 
grinder to grind the O. D. to a driv 
fit in the main die piece, then the 
excess stock on the end is ground of 
and the disc is pressed into the de 





Tools For Slotting Smal 
Meter Rims 


By CuHas. H. WILLEY 

E drawing illustrates a set ¢ 
tools that were designed for th 
piercing of two separate slots in th 
piece A, which is a replacement mm 
for the Model B Ford dash ammete. 
The two dies, B and C, are moult 
on the die block D at an angle of% 
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Barnes Field Men are trouble shooters. 
They know what hack saw blades and band 
saws are intended to do. To help you out of 
a hole, they'll hop onto the job as quickly 
as a fireman on a five-alarm blaze. 





So if you have a metal cutting problem, 
write Barnes at Detroit or call up your regular 
distributor. Either can make the connection 
between your problem and. the right answer. 


MODERN MACHINE SHOP 125 








To get real performance from 

your grinding wheels, they 

need a good dressing regularly. 
The best way to be sure 
the job is done right, is 
to use New Improved 
Vincent - Huntington 
dressers with bushings 
that can’t turn and wear 
out the bearing holes in 
the handle. 


These new type Hunt- 
ington dressers, equip- 
ped with cutters heat 
treated by the “Vincent 
Process” to the proper 
degree of hardness and 
toughness, is your as- 
surance that the dress- 
ing will \ 5 

be well done. } 

Call your nearest 

Mill Supplies dis- 

tributor. Insist on 

the dressers with 

the aluminum 


finish. 


Write for descriptive catalog 
sheets 


VINCENT STEELPROCESSCO. 


2434 BELLEVUE AVENUE 
DETROIT & MICHIGAN 
“If It’s a Huntington dresser or cutter Vincent makes it.”’ 
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deg. from each other, and the punch 
G and H are mounted on the Upp 
die member I in the same many 
The workpiece A, which has }p 
formed in a previous operation, } 

















Drawing Presenting Design of Dies 
Punching Slots in Meter Rim 


two tabs E on its rim, the tabs 
provided to attach the meter rin 
the back of the meter. 

To slot, the workpiece A i) 
tioned on the die B, the tabs BI 
located in the slots F. When the} 
is operated, the punch &G pie 





HERE’S A GREAT COMMON 
INTEREST IN THAT WORD 


, DAN LY 


IN AN = 
ESTIMATE ig: 


& 


ee 











Ihen Danly Die Sets are specified for the mounting 
i dies, it means: 
—that the die maker is protected from lost 
man hours or added machining not in- 
cluded in his estimate. 


—that the die user is protected from set-up and 
production delays, frequent regrinds and 
high stamping costs. 

NE BUYERS—Specify Danly Die Sets for Your Dies 
ME MAKERS—Include Danly Die Sets in Your Estimates . 
It will be good business for you both 


DANLY MACHINE SPECIALTIES, Inc., 2112 So. 52nd Ave., Chicago, Iii. 


Y DIE SETS AND DIE MAKERS’ SUPPLIES FROM THE 8 DANLY BRANCH OFFICE STOCKS 


PNG ISLAND CITY, N.Y. DETROIT, MICHIGAN CLEVELAND, OHIO DAYTON, OHIO 
ime 36-12 34th STREET 1549 TEMPLE AVENUE 1745 ROCKWELL AVENUE 990 E. MONUMENT AVENUE 


PHILADELPHIA, PA. ROCHESTER, N. Y. MILWAUKEE, WIS. 
3913 N. BROAD STREET 16 COMMERCIAL STREET 513 EAST BUFFALO STREET 


yi LY DIE SETS and DIE 
MAKERS’ SUPPLIES 


heir Dependable Quality Means Lower Cost Stampings 











siot. The same workpiece is then lo- 
cated on the die C, where the second 
slot is pierced by the punch H. Two 
pieces are, of course, pierced in a 
single operation, pro- 

ducing a completed 

piece at each operation 

of the press. 





Accessory for 
Loosening an 
Inaccessible Nut 


By A. H. WAYCHOFF 


T sometimes becomes 
necessary to loosen or 
tighten a nut which, 
because it was applied 


herewith is a special “washer” wh 
is designed to aid in performing th 
task under such difficulties, 

A steel washer, A, is filed or » 








_ 





Steel Washer Cut and Notched for Use in Loosening o 
Tightening and Inaccessible Nut 


before the complete unit was assem-chined out to fit the nut as shown at 


bled or because it had been threaded 
on with a special wrench which is 
now unavailable, is impossible to turn 
with an ordinary wrench. Illustrated 





GRAY TURRET HEAD 
METAL CUTTER OR NIBBLER 


Cuts all metals shape— 
30 gauge up to hd 





GRAY, Originator of 

First Practical Metal 

Cutter or Nibbler. 

GRAY Cutters Still 
Lead. 











GRAY MACHINE GO. 
Dept. A 


Phitadeiphia, Pa. 








B, then a series of notches are cuti 
the edge of the washer as shown 
C. To use, the washer is slipped 

place over the nut, then the point 
a dull chisel is inserted into one 
the notches as shown at D. Byt 
ping the chisel, the nut can 1 

be tightened or loosened as desite 





Haskins Ground - From - Solid ! 
Files, made from a special grade of iim 
steel and ground from the solid 
piece after hardening, are describ 
illustrated in a folder now being 
by R. G. Haskins Company, 619 §.0 
fornia Ave., Chicago, Ill. The 
also presents hand cut files, rasps 
mill cut files. Copy free upon 





sizes of flat sheets e For NOTC 
notches and punches in one operation. 
Write for Bulletin A 


1659 NIAGARA STREET 
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THE STRIPPIT CORPORATI 


WALES HOLE - PUNCHING 
and NOTCHING DIES 


For PUNCHING round or shaped holes any place in all 
ING four corners and V’s 
in between e For NOTCHING DEVELOPED CORNERS 
for round cornered casings e For COMBINING all kinds of 


NOTHING ATTACHED TO THE RAM OF THE PRESS 


a 2 
BUFFALO, Ni. ': 


April, 























You can enjoy all the benefits of having a 
complete steel bar stock next door—with- 
out investment or expense for space, labor 
and insurance — by getting in touch with 
your nearby Union Drawn Distributor. He 
carries quality cold finished steels in all 
popular sizes and shapes. And because he 
never is more than a few hours’ hauling 
distance away, the bars you want will be 
in your plant shortly after you call him. 

Let your Union Drawn Distributor prov- 


e 1 ide your next-door stock room. His ’phone 
iY / i number is your pass-word that opens the 
ii = door to dependable steel service. If you 





s wish, he can also assist you in selecting 
the right steel for the purpose. 


NION COLD FINISHED STEELS 
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BD jppmecee esennigipenrnate the greatest single 
problem affecting the “life, lib- 
erty, and pursuit of happiness” of the 
American people today is the unem- 
ployment problem. It isn’t that the 
needs or desires of the nation are 
filled; thousands of people are still 
without automobiles, radios, mechan- 
ical refrigerators, comfortable homes, 
and many other necessities and con- 
veniences denied to them by lack of 
income through unemployment or fear 
of the loss of employment. 
People cannot buy without money, 
and money comes to the majority as 


compensation for services rendered. 
When the opportunity for service 
fades, business lags, business failures 


increase, people without work are 
forced to accept charity, and people 
who are fortunate enough to have in- 
come from jobs or otherwise are 
forced to keep their more unfortun- 
ate neighbors. The ills that can be 
charged against stagnant business 
are of infinite number and variety. 


If all the idle people in this coun- 
try could be put to work, they would 
buy enough products of all kinds to 
keep our factories busy. If the fac- 
tories could find markets for their 
products, they could hire all who 
want work. There may be other fac- 
tors that bear on the matter, but that 
is the situation in a nut-shell. The 
problem is: How can we get the 
machinery of production and distri- 
bution operating at normal speed, and 
what is necessary to keep it running, 
once it is under way? 
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It is to the credit of the Ame 
Society of Tool Engineers that ¢ 
have taken upon themselves the fi 
of determining the effect of the. 
velopment of the machine on in 
ployment and the standard of 
A preliminary report, delivered ai th 
preview dinner at the recent ¢ 
tion and exhibition in Detroit 
cated that the fact-finding commif : 
charged with this task is well g 
fied to find the answer, and | . 
equally certain that the answer i 
this question will also be the anm 
to other and equally important o 

A surgeon, an engineer, and a pol 
tician were arguing as to which 
their professions was the oldest, | 
the surgeon, “My profession hase 
isted since the first man. The f 
tells us that the Creator took o 
one of Adam’s ribs and used it 
the creation of Eve, thus perform 
the first surgical operation.” s| 

The engineer replied, “My pm 
sion is older than man. In faet, iti 
as old as creation, because the » 
states that the Lord brouea i 
out of chaos, and that is ane 
ing task.” & 

The surgeon was ready ta a 
that the engineer’s profession 
older, but the politician said, 4 
Who do you think created the dl a 

In spite of the fact that une por 
ment is the country’s most per 
tant problem, the politicians dom 
seem to have made much headm 
with it. When the A.S.T.E. Fatt 
Finding Committee has completed it 
work on the relation of the machin 
to unemployment, we hope the com 
mittee will continue with the job 
finding out what can be done tof 
idle machines in motion and redutt 
the unemployment. The engineers # 
as capable of finding the answer# 
any other body, and if they can dt 
cover the solution they will have rt 
dered a service which will redo 
to their everlasting glory. 
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TRADE MARK REG. U.S. PAT. OFF. 


g 





UNITED STATES 
lum Steel Corporation Halcomb Steel Division, 
Crucible Steel Company of America 


Jessop Steel Company 
: Latrobe Electric Steel Company 
maneany Simonds Saw and Steel Company 
Company of America Universal-Cyclops Steel Corporation 
8 & Bons, Inc. : Vulean Crucible S ‘ompany 


° Steel Corporation 











Photo Courtesy Warner & Swasey 





CANADA 

Atlas Steels Limited 

Henry Disston & Sons, Inc. 

GREAT BRITAIN 

Atlas Steels Limited 

Deutsche Edelstahlwerke A. G. 

FRANCE, GERMANY, ITALY, 
SWEDEN 

Deutsche Edelstahlwerke A. G. 


x MO-MAX is a propvietary name owned and controlled by The Cleveland Twist Drill Company, and its only 


ensed use by others is on steel] made and sold by licensees under patents 


owned orcontrolled by said Company. 


@® 8857 
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SHOP EQUIP MER 


Gisholt High Production Turret 
Lathes 


Many new refinements to improve the 
performance and ease of operation, in- 
crease machine life, and further extend 
its field of usefulness have been incor- 
porated in the Gisholt 1L, 2L and 3L 
high Production Turret Lathes built by 
Gisholt Machine Company, 1219 E. 
Washington Ave., Madison, Wis. Bar 
capacities range from 2% to 4%-in. di- 
ameter and from 36 to 48 in. long. The 
machines have a swing over the ways 
ranging from 19 to 26 in. and employ 
chucks ranging from 12 to 21-in. diame- 
ter. The machines are intended for 
both high production of similar pieces 
and small lot jobbing of various types 
of work, and are equally well adapted 
to both bar work and chucking work. 

The machines have the new solid 
hardened steel ways, made of high car- 
bon alloy steel and hardened clear 
through. The ways are ground in per- 


fect alignment with the spindle. 

The strongly braced headstock is cay 
integral with the bed casting, whic) 
provides an exceptionally rigid constru:. 
tion. Twelve spindle speeds are ayaij- 
able, the normal range of which for th 
1L and 2L machines is from 20 to simi 
r.p.m. and for the 31. machine, from }! 
to 333 r.p.m. All speeds are arrangei 
in a geometrical progression. 

The spindle is mounted on precision 
type tapered roller bearings and al 
shafts in the headstock, as well as th 
aprons, are mounted on anti- friction 
bearings. The gears are of high ca 
bon chrome molybdenum steel hardenei 
and the tooth contours are ground. Tr 
high speed gears are of the heli 
type. A double multiple disc clutch é 
used for starting and reversing th 
spindle and a powerful multiple dix 
brake automatically stops the spindk 
when the machine is shifted into ne 
tral. 

Sixteen reversible power feeds in tw 
ranges of eight each are provided tm 


Gisholt Model 2L Production Turret Lathe 
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th longitudinal and cross feeds of the 
mss slide or the cross-feeding hexagon 
wre. The longitudinal feeds range 
tom 0.004 to 0.136 in. and the cross 
eds range from 0.002 to 0.068 in. on 
ie 1L machine and 0.002 to 0.084 in. 
,the 2L and 3L machines. The feeds 
»engaged and disengaged by quick 
wsing type levers or the feed trips 
y be set for automatically disengag- 
the feed at the completion of a cut. 
Asafety shear pin in the feed train 
in each carriage protects the feed 
against overload due to tool fail- 
we or accident and a safety friction 
ifords similar protection to the rapid 
iaverses. All apron gears are made 
ion alloy steel and heat treated. 
Multiple V-belt motor drive is stand- 
wion all three machines and the motor 
mounted on the top of the headstock. 
Yandard motor recommendations for 
te 1L machine are up to 10 h.p. For 
the 2L and 8L. machines, the motor rec- 


mngitudinal travel of both carriages 


he rapid traverse levers are provided 
with colored knobs for the operator’s 
tonvenience. 
All three machines are supplied with 
-Mither fixed center hexagon turret or 
twss-feeding hexagon turret. The fixed 
enter hexagon turret is recommended 
work occurring in sufficient quan- 
to employ multiple tooling, such 
Smultiple turning heads and piloted 
ming bars. The cross-feeding turret 
tticularly efficient on small. lot 
Where the production is too 
to absorb the set-up time for mul- 
‘tooling. The cross-feeding turret 
"Blso be locked on center and used 
'piloted turning heads and piloted 
am with the same effective- 
48 a fixed center hexagon turret 
’@. The cross-feeding hexagon 
#@ employs simple tools such as 
see point boring bars, single point 
~ vers, and so forth. Holes are 
Mi by adjusting the turret off center 
| amount. 
aie headstock is automatically lubri- 
oe & splash system, which carries 
Wall gears and bearings, and the 
© roller spindle bearings are oiled 
continuous flow of filtered oil from 
Teservoir in the headstock. The 
bons are automatically lubricated by 
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() Spotlighted 
For Hot-Rolled Stock 


DIAMOND-GRIP 
Compensating 
Master Collet 
with diamond- 
serrated Pads 


© © Pads of the Sutton Compen- 
sating Master Collet are self-adjusting 
in the master so that they automatically 
rock to a perfect bearing on the stock. 
This advantage permits this collet to 
be used on hot-rolled stock that is 
within mill tolerance...No pins or 
screws are used to hold the pads in the 
master. Pads are interchangeable so 
that one master and different sets of 
pads equip a machine. 


© © Complete listings of all styles 
of DIAMOND-GRIP Collets for all 
screw machines in Sutton Catalog 12. 
Send for a’ copy. 


Sutton Tool Company 


2842 W. Grand Blvd., Detroit, Mich. 
Represented in Canada by 
HI-SPEED TOOLS, Ltd., Galt, Ont. 


= = -; 


Accessories for Screw Machines 
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an oil pump which directs a steady 
stream of oil over all gears and bear- 
ings and the hardened steel bed ways 
are lubricated under the carriages by a 
force feed pump which is engaged each 
time the rapid traverse is employed. 
The aprons are closed and all gears, 
shafts and bearings run in oil baths. 
The gear train which drives the feed 
shafts is enclosed and also runs in oil. 

The available attachments include a 
built-in taper attachment for the cross 
slide, provided with a standard guide 
plate for cutting tapers up to 1% in. 
per foot and 12 in. maximum length, or 
special guide plates may be furnished 
for tapers up to 3 in. per foot and 6 in. 
maximum length. Tapers may be cut 
at any point within the travel of the 
cross slide. The hexagon turret taper 
attachment is also available, which is 
of the heavy bed type design and per- 
mits cutting tapers or taper bores up to 
8 in. taper per foot and 12 in. maximum 
length. Power-operated bar feeds are 
available for all three machines. A sin- 
gle lever here actuates the collet chuck 
and the bar feed. A movement of this 
lever forward engages a quick-acting 
friction clutch, which advances the bar 
stock by power to a turret stop. A 
movement of the lever backward dis- 


engages the clutch, closes the ql 
and grips the bar ready for machin 
Thread chasing attachments are ay 
able for both the side carriage and { 
the hexagon turret carriage. 


Compound rests with power ang 


If desired, a compound rg 
with hand angular feed is also ay 
able for all three machines. In adiitig 
to this, the Gisholt Machine Compay 
has available an extensive line of stan 
ard tools and tool holders for these m 
chines, as well as_ three-jaw sen 
chucks and four-jaw _  independg 
chucks. 





Brown & Sharpe No. 2 Ve 
Milling Machine 


A No. 2 Vertical Milling Machine 
the light type with power fast tray 
has been added to the line of milliz 
machines built by Brown & Sharpe 
Co., Providence, R. I. The machine} 
a capacity of 28 in. i e 
automatic, and 10 in. transverse fee 
automatic. Vertical feed of knee is 
in., also automatic. Actual feed of spit 
dle is 3 in. Maximum distance fro 





All-Herringbone Transmission 


Only in Sidney Lathes 


An all-herringbone transmission, composed of 
12 continuous-tooth gears, completely eliminates 
all gear tooth or tool marks from the work, 
Controlled by Monotrol (1 dial) or Tritol @ 


levers). Sizes 14” to 24”. 


THE SIDNEY 
MACHINE TOOL CO. 


210 Highland Ave. 
Sidney, Ohio 


Write for 
catalog. 
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Rivitor is shown here setting two solid rivets 
mt time to attach cushion springs to driven 
h plate assemblies. 


Tritol (3 


it Rivitor is shown here setting aluminum rivets 
ith handle brackets to bodies of percolators. 


Rivitor ably handles not only these jobs 
industries, but many jobs in these 
industries, wherever there are solid 

sto be automatically fed and set to 

"na stronger joint—better—faster. 


‘for our New Bulletin R-IA. This will 


mi, 1939 


AIRCRAFT... 


This is the standard “BR’’ Bench Type Rivitor 
tooled for setting 44” diameter x %4” long duralumin 
rivets in airplane sections. 





p 
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This Rivitor sets two rivets at the same time to 
attach handle brackets to to paint pails. 


give you more information on the Rivitor in 
these industries. 


the TOMKINS-JOHNSON Co. 
620 N. Mechanic Street, Jackson, Michigan 


Agents in principal cities in United States. European 
Representative: Gaston E. Marbaix, Ltd., London. 
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spindle to top of table with spindle ver- 
tical, 18 in.; from center of spindle 
with spindle horizontal, 24% in. Throat 
distance, center of spindle to face of 
column, 12 inches. 

The machine is driven by a 3 h.p. 


Brown & Sharpe No. 2 Vertical Milling 
Machine 


constant speed flange type motor 
mounted at the rear, providing an all- 
gear drive. The motor is started by 
moving the machine starting lever and 
the same lever operates a brake for 
quick stopping. No friction clutch is 
used. Fast traverse in all directions is 
obtained by an independent % h.p. mo- 
tor mounted on the right side of the 
knee. 


Sixteen changes of speed are 
able in practically geometrical progs 
sion, 55 to 1,800 r.p.m. in either dh 
tion. Changes are made in two 
by sliding gears controlled by a sig 
rotating lever, a high and low 
selective lever, and a back gear 
A direct reading dial indicates 
speed engaged. All gears are of 
treated alloy steel, ground on the ¢ 
form, with integral keys. Anti-frig 
bearings are used largely throug! 
the drive from motor to cutter, 9 
spindle is of special alloy steel ¥ 
standardized end, hardened and gro 
The hole through dis 21/32-in. dian 
with No. 40 milling machine s 
taper hole at the end. The spind 
mounted on anti-friction bearings, ~ 


The spindle head swivels in a 
cal plane and can be set at any @ 
to 90 deg. either side of zero. A lock 
plunger provides for exact verti 
alignment of the spindle. A 3-in. a 
movement is available in all positi 
of the spindle head, movement 1 
obtained by use of a handwheel 
may be used on either side of the hea 


The table, including oil pans 
channels, is 504 x 10 in. Working 
face, 45 x 10 in., with three T 
it in. wide. Feeds are all gear dry 
through alloy steel sliding gears mow 
ed in anti-friction bearings. An ov 
load release is provided, and drive 
automatically re-engaged when th 
overload is removed. Feeds are inde 
pendent of spindle speeds. There 3 
16 changes of feed in practically ge 
metrical progression from % to 18 i 
per minute, changes being made by 
single rotating lever with direct read 
ing dial at the left side of the machin 
Fast travel is provided for longitudir 
transverse, and vertical table move 
ments in either direction at a rate 
76 in. per minute. It is available at 
times, obtained by pressing a swilt 





Revolving Table. 
tion, Centralized control. 
ment during operation. 
tect operator and machine. 

ONE-YEAR GUARANTEE. 


ST. LOUIS 





CRANK SHAPERS 
HEAVY DUTY 


Made in six sizes from 16” 

to 36” stroke, with motor 

or single pulley drive. Timken Bearings throughout., 

Semi-automatic pressure 

Stroke and feed adjust- 

Thoroughly guarded to pro- 
Attractive prices. 


lubrica- 


General Engineering & Mfg. Co. 


MISSOURI 
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CAST IRON AND CONFIDENCE 


A Molybdenum addition to cast iron has iron, without sacrifice of performance 
olien proved the best way to get the most capacity. 
out of money spent to improve materials. This is Only one of the many cases in 
The selection of a gray cast iron with which Molybdenum iron has brought 
0.75% Moly for 64-inch rubber mill drives about a combination of economy with de- 
is a typical example. The Moly iron is pendability. Investigation may show that 
song (a test showed 61,000 p.s.i.) and you can apply it with advantage. Our 
tough enough to stand severe service. technical book, “Molybdenum in Cast 
Despite the necessary hardness, machin- Tron,” is free to interested production 
ing presents no difficulties. Thus full ad- executives and engineers on request. 


Vantage is taken of the economy of cast 


RODUCERS OF FERRO-MOLYBDENUM, CALCIUM MOLYBDATE AND MOLYBDENUM TRIOXIDE 


Clima Y nee im pany 
ig 00 Fi 2 k City 








with a ° 


BOSTON 


Universal Angle Plate 


Here’s an accurate tool used on 
drill presses, milling machines, 
grinders, planers and _ shapers. 
Graduated to 360° horizontally 
and 120° vertically with vernier 
adjustments. Eliminates costly fix- 
tures and increases production. 
Write for catalog and prices. 


U. S. 


AUTOMATIC BOX 
MACHINERY CoO., INC. 


18 Arboretum Road 
ROSLINDALE e BOSTON, MASS. 
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button at the front of the knee, 
the button is released, the table 
sumes its original feed movement, 


A coolant tank with a capacity of 
gallons is cast in the base. All ¢ 
mechanisms within the column arg 
tomatically lubricated by a phy 
pump, oil being filtered each time 
circulated. Floor space required, 
62% in. Standard equipment ing 
the main driving motor, fast travel; 
tor, electrical controls and i 
No. 22F flanged vise, coolant drip ¢ 
four screws for attaching adapters 
spindle end, draw-in bolt, and get 
wrenches. 





No. 3 Minster Open Back 


Inclinable Press 


The Minster Machine Company, 
ster, Ohio, offers a line of open bad 
inclinable presses in nine sizes, rangin 
in capacity from 12 to 113 tons. Ti 
frames are of a high tensile strengtl 
alloyed semi-steel cast constructio 


No. 3 Minster Open Back Inclinable ™ 


April, 'f 





acity of g 
All drivi 
mn are 


in All NOPAK Air Cylin- 


ders Eliminate Costly 
Metal-to-Metal Impact 


. .. wWhat’s more, the new type, NOPAK 
Air Cylinders, with Non-adjustable, pneu- 
matic cushion-stop, sell in the same price 
range as non-cushioned cylinders! 





Now, instead of choosing between cush- 
ioned and non-cushioned cylinders, you 
choose between adjustable and non-ad- 
justable cushion heads. Whichever you 
OPAK Cylinder Head with built-in, specify, you are sure of relief from noisy, 
sadjustable air cushion. Adjust- f = ® : 
Ts ts Sessichad on che wearing, piston-hammering, longer life for 
end only, if desired. pistons, and cup-leathers, lower mainten- 
ance costs, and smoother, more efficient 
performance, 
Both types of NOPAK Cushioned Air 
Cylinders have Special Composition Cup 
Packing and extra-wide piston bearing 
to protect cups from excessive wear and 
friction. Write for New Illustrated Bulletin. 


= Cylinder with GALLAND-HENNING MFG. co. 


um Mounting. All standard 2758 S. 31st STREET 
mountings available. A 
MILWAUKEE « WIS. 


QP AR. vii 


and CYLINDERS 


A 2436-1P 
April, [M, 1939 MODERN MACHINE SHOP 139 
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with a ’ 


BOSTON 


Universal Angle Plate 


Here’s an accurate tool used on 
drill presses, milling machines, 


grinders, planers and_ shapers. 
Graduated to 360° horizontally 
and 120° vertically with vernier 
adjustments. Eliminates costly fix- 
tures and increases production. 
Write for catalog and prices. 


U.S. 


AUTOMATIC BOX 
MACHINERY CoO., INC. 


18 Arboretum Road 
ROSLINDALE e BOSTON, MASS. 





eras 
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button at the front of the knee, 
the button is released, the tah, 
sumes its original feed movement, 


A coolant tank with a ca 
gallons is cast in the base. Ajj 
mechanisms within the column @ 
tomatically lubricated by a & 
pump, oil being filtered each t 
circulated. Floor space required, 
62% in. Standard equipment 
the main driving motor, fast tra 
tor, electrical controls and 
No. 22F flanged vise, coolant drip 
four screws for attaching adapt 
spindle end, draw-in bolt, and 
wrenches. 





No. 3 Minster Open Bac 


Inclinable Press 
The Minster Machine Company, i 
ster, Ohio, offers a line of open} 
inclinable presses in nine sizes, ran 
in capacity from 12 to 113 tons 
frames are of a high tensile sire, 
alloyed semi-steel cast construc 


f 


No. 3 Minster Open Back Inclinable 


April, "air 








in All NOPAK Air Cylin- 
ders Eliminate Costly 
Metal-to-Metal Impact 


. .. what's more, the new type, NOPAK 
Air Cylinders, with Non-adjustable, pneu- 
matic cushion-stop, sell in the same price 
range as non-cushioned cylinders! 


Now, instead of choosing between cush- 
ioned and non-cushioned cylinders, you 
choose between adjustable and non-ad- 
justable cushion heads. Whichever you 
OPAK Cylinder Head with built-in, specify, you are sure of relief from noisy, 
adjustable air cushion. Adjust- - . A ; 
he " wearing, piston-hammering, longer life for 
ad can be furnished on one é ; 
end only, if desired. pistons, and cup-leathers, lower mainten- 
ance costs, and smoother, more efficient 
eS ' y % performance. 
——_——S— Both types of NOPAK Cushioned Air 
$ ll Cylinders have Special Composition Cup 
—_— a & Packing and extra-wide piston bearing 
So to protect cups from excessive wear and 
friction. Write for New Illustrated Bulletin. 


Cushioned Air Cylinder with GALLAND-HENNING MFG. co. 


2 Mounting. All standard 2758 S$. 31st STREET 
mountings available. ‘ 
MILWAUKEE « WIS. 


\) AL VALVES 


pot CYLINDERS 


clinable| 
A 436-1P 
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The upper part of the frame is of box- 
type construction with 45 deg. over- 
hanging crankshaft bearings. 

True ring nickel bronze bushings are 
used for the crankshaft bearings and 
tapered anti-friction bearings are used 
on the drive shaft and clutch wheel. 

The slide and gib designs have been 
changed to incorporate longer ways, 
increased bearing surface, stronger slide 
and renewable nickel bronze ball and 
socket bushings in the slide. The brake 
on the positive clutch presses is de- 
signed to give long life, constant, uni- 
form brake torque, and low operating 
temperature under extreme conditions. 
The brake shoe is a two-piece assembly, 
lined with four segments of oil-proof 
molded lining and finned to aid heat 
radiation. 

The Multi-Engage Spline Clutch, hav- 
ing 10 to 22 points of engagement de- 
pending on the size, is standard equip- 
ment on these presses. Sizes No. 7, 8 
and 9, in the geared type presses, can 
also be furnished with the Minster com- 
bination multiple disc friction clutch 
and brake. 





Haskins No. 3 Vertical Air- 
Controlled Tapping Machine 


The R. G. Haskins Company, 619 S. 
California Ave., Chicago, Ill., announces 
the development of a tapping machine Haskins No. 3 Vertical Air-Controlled 
in which the operation is entirely air Tapping Machine 
controlled for the purpose of securing 
the utmost in sensitivity and accuracy tomatic air valve furnishes the press 
as well as speed of operation. This required for both the tapping ands 
high speed precision tapper is to be  versing strokes of the tap head. 
known as the Haskins No. 3 Vertical automatic valve also controls the sp 
Air-Controlled Tapping Machine. The with which the tap is fed into and 
motor is stationary, driving the tap versed out of the part. A foot pe 
head through a V-belt and multi-speed unit enables the operator to start 
pulleys. stop the tapping cycles, which are 
Compressed air controlled by an au-_ der control of the automatic valve. 





Combination 


ae? SHARPEN YOUR OWN SAW! 


SAVE OVER 80%, ON SHARPENING 

HACK, BAND, CIRCULAR SAWS 
The WARDWELL SAV-A-SAW automatically sharpens 
with teeth as fine as 32 to the inch at a speed up to 75m 


minute. Savings on 2 gross of blades will pay for the m 
chine. Assures keener cutting saws at extremely low © 


Write for complete information 


THE WARDWELL MFG. CO. 
3166 FULTON RD. ° CLEVELAND, OHI 
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PSsURLCELEEALH 


an I, 


‘iki. 


They Gave Them 


a Trial--- 


arenrs Pexvinc NOW listen to their praises 


's what just a few enthusiastic users have to say about ALCO Drill 


ks and ALCO Tap Holders: 


mobile Manufacturer — ‘“‘They are 
bst tools we have ever used for 
dass of work.’’ 


) Manufacturer—‘‘Your tap holders 
liinly receive favorable comment 
nour manufacturing division.”’ 


riment Manufacturer-—‘‘A study was 

of your tap holders for operation 
are pleased to advise the result was 

ltt product, less tap breakage and 
sed tap life.’’ 


Navy Yard—‘Your drill chucks are so 
acceptable our operators dislike using 
previous type with bushing.”’ 


Seale Manufacturer—‘‘We are constant- 
ly replacing our old type drill holders 
with ALCO drill chucks and our bush- 
ing worries are decreasing.”’ 


Watch Manufacturer—‘‘The Accuracy of 
your drill chucks makes it possible to 
drill the small holes required in our in- 
dustry.”’ 


y other users have written us with equal enthusiasm. These include many of 
most important manufacturers in the country and abroad. We have yet to hear 
me who has failed to effect economies, to ‘“‘speed-up”’ his output and improve 
quality of his work. Write today for detailed information and prices. Alco Tool 


y, Bridgeport, Connecticut, U.S.A. 


FO OLS 
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machine will operate in con- 
tinuous cycles as long as 
the air valve is held open. 
It can also be used inter- 
mittently by operating the 
foot pedal and then releas- 
ing it to produce one com- 
plete cycle. 

The tapper lends itself to 
the feeding of parts into a 
simple holding fixture or a 
magazine fixture. It is also 
adapted to hopper feed, 


dial feed, or other specially 
designed fixtures. 


Bergram Type SG 
Production Surface 


To meet a demand for 
greater capacity and 
proved production over the 
previously offered Type DG-1 
Machine, the Type SG Pro- 
duction Surface Grinding 
Machine illustrated here 
has been designed by Ber- 
gram Mechanical Engineer- 
ing Co., New Britain, Conn. 

Automatically - operated 
fixtures of a number and 
type determined by the nature of 
the work are mounted on a revolv- 
ing table which passes underneath 
the grinding wheels for stock removal 
in selected steps to a uniform height. 
The grinding spindles are driven by in- 
dividual motors through variable speed 
devices and the table has an individual 
motor drive through a variable speed 
device, thus providing selection of prop- 
er work speed and wheel speeds. 

Diamonds for dressing the wheels are 
adjustably mounted on the table. Feed 
of the wheels is provided for hand, au- 


bz) 
AG fe » ae 
PALU OF he 


7 


— ts 


Grinding Machine i 
im- . ; 


a(t ‘ 


ee ss oi: er 


Bergram Type SG-1 Production Surface Grinding 


tomatic or push _ button contr 
operation. Grinding wheels from 
10 in. in diameter can be accommoii 
on this machine. The work table is 
in. in diameter. The machine show 
arranged for wet grinding with w 
holding fixtures which close during | 
grinding portion of one revolution, 
open for ejecting or loading for the 
mainder of the revolution. 

The machines can be built to ha 
workpieces of any height. For fad 
in setting up or changing over from( 
job to another, a complete assembly 





AY Prakie 5 


At left: Self-contained 4-ton Greenerd fiydreuile Arbor 
Press adaptable for assembling, broaching, burnishing. E> fy 
etc. Adjustable ram stroke from !/2” to 16”. Ne oe ww 


At right: 12-ton Bench Press. 
We also.make 65 styles of Rack and Pinion Presses. 


Hydraulic Presses from l!/. to 15 tons capacity. Write ! j 


for details. 





43 CROWKM ST. 
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WASHUA, N. H- 


April, 





ORMICA gears are natu- 

rally quiet. They do not 

have to be cut so accurate- 

ly as harder materials to 

te with perfect smoothness and silence. Therefore on produc- 
jobs they reduce costs, and they make things easier for salesmen 
quiet machines are easier to sell. Maintenance men prefer 
the machines in their care operate silently and smoothly and 
gears are a big help. The next time you need replacement 
one of the gear cutters named can give you prompt service. 


FORMICA INSULATION COMPANY 
MSRING GROVE AVENUE ©@ — CINCINNATI, OHIO 





FORMICA 
GEAR CUTTERS 


The Akron Gear & En’g Co., 
Akron, Ohio 
it 


ufalo, 
Slaysman & Company. 
Baltimore, Md. 
Harry A. Moore. 
Bangor. Maine 
The Union Gear 6 Mch. Co., 


Boston, Mass. 
Chicago Rawhide Mfg. Co.. 


Chicago, IIL 
Perfection Gear Co., 
Chicago, Ill. 
Gear Specialties. Inc., 
Chicago, Ill. 
Merkie-Korf Gear Co., 
Chicago, Ill. 


The Cincinnati Gear Co.. 
Cincinnati. Ohio 
Clarksville Foundry & 
Machine Co., 
Clarksville, Tenn. 

The Horsburgh & Scott Co.. 
Cleveland, Ohio 
The Stabl Gear & Machine Co.. 
Cleveland. Obio 
The Master Electric Co.. 
Dayton, Obio 
Boal Foundry & Machine Co.. 
Fe. Smith, Ark. 

C. A. Lawton Company. 
DePere. Wis 
The Adams Company. 


Dubuque. low 
Hoell Machine Co., 
een Bay. Wis 
Hartford Special Mchny. Co.. 
Hartford, Conn 
Beaty Machine Works. 
eokuk. lowa 
The Generating Gear Co.. 
Milwaukee. Wis. 
Badger State Gear Co.. 
Milwaukee. Wis 
Precision Machine Co., 
Milwaukee. Wis. 

E. A. Pynch Co.. 
Minneapolis. Minn 
Joaquin Alemany Lopez. 
Havana, Cuba 
The SBS Machine Works. 
Kansas City, Mo. 
Kennedy & Bowder 
Nashville. Tenn. 
Natisch Gear Works 
Brooklyn, N. Y. 
New Jersey Gear & Mfg. Co 
Newark. N. J. 
Prager. Inc.. 

New Orleans, La. 

J. Morrison Gilmoer 
New York City. N. Y 
Sier-Bath. Inc.. 

New York City. N. Y 
Mid-State Electrical Engi 
neering Co.. 
Osceola Mills. Pa 
Peritan Machine Co 
Omaha, Neb 
E. M. Smith Machine Co. 
Peoria. Ill. 

The Eagle Gear & Machine 
Co.. Philadelphia. Pa 
The Pittsburgh Machine 
& Supply C.o 
Pittsbargh. Pa 
Perkins Machine & Gear Co 
Springfield. Mass 
Winfeld H. Smith. Inc 
Springville. N. Y 
Alling Lander Company 

Sodas. N 


ies. 
Charles E. Crofoot Gear Corp's 
South Easton. Mass 
Arlington Machine Co 
Sc. Pael. Ninn 
Farwell Mfg. Co. 
Toledo, Obie 
Diefendorf Gear Corp 
Syracese. N.Y 
Batson Cook Co.. 

West Point. Ga. 
Worcester Grar Works 
Worcester. Mass 
Massachesetts Gear 8 Too! 
Co.. Webern. Mass 
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part ofan inch 
accuracy with 
chrome plate 


Chrome 


—PLATE D— 


GAGE 
BLOCKS 


DEARBORN 
GAGE COMPANY 


"Originators of Chromium ‘Plated 
Gage Blocks”’ 


22035 Beech Street 
DEARBORN - MICHIGAN 
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fixtures is permanently mounted , 
ring as a unit which is bolted to; 
table so that it can be readily 
and replaced by another unit. 
column and base are of welded | 
construction, designed with ints 
ribbing to provide maximum rigidity 
minimum deflection. : 
The machine is built in two 
Type SG-1 and Type SG-2, The? 
SG-1 Machine takes a grinding 
8 x 3% x 6-in. hole to operate 
maximum of 2,700 r.p.m. and mini 
of 900 r.p.m. Motor required, 5 hy 
1,800 r.p.m. Center of work t 
center of work when mounted in ch 
19-in. radius. Work table motor, 1} 
1,200 r.p.m. Work table speed, 
¥% to 1 r.p.m. Floor space re 
60 x 80 in. Weight, 8,000 pounds, ~ 
The SG-2 machine takes a grin 
wheel 6 x 3 x 4-in. hole. Motor regui 
3 h.p. at 1,800 r.p.m. Work table mg 
3 h.p., 1,200 r.p.m. ‘Work table spe 
% to 1 h.p. Floor space, 54 x % 
Weight, 6,500 pounds. > 





Monoset Tool Grinder 


Tho Monoset Small Tool Grinder 
being built by Chittenden Corporat 
5005 Euclid Ave., Cleveland, Ohio, 
said to combine all of the mech 
movements required to produce any 
sired geometrical tool or form Wil 
can be produced by grinding. It is 
said to make possible the quick 
inexpensive production of many 
of tools by grinding from solid! 
ened blanks without preliminary 0 
chining, as well as the economical 
conditioning of tools to extend thet 
life. Without attachments and with 
single chucking, the unit permits? 
completion of work usually requin 
several set-ups and the use of asm 
as five individual machines. 

The Monoset Grinder generates § 
rals, right or left hand, straight 
taper, 0 to 1% turns per inch, male 
female radii, concentric or decent 
with instant dial setting and with 
gears to change. When reconditioml 
spiral tools, if the spiral lead is kno 
the dial is simply set at the ¢ 
graduations; if unknown, the lead™ 
be picked up by means of a work fet 
or finger. After spiral lead is fom 
the feeler is rotated away from 
work and the work head spindle ™ 
tion is then responsive to table mi 
ment. Rests are provided which 
it possible to grind uncentered 
even very small diameters. The # 


April, '9 





Corsa 
4, Ohio, 
nel 
luce ai 
form Wi 
. Tt ise 
quick 4 
many 4) 
solid 
ninary 
nomical 
ond the 
and with 
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y eq uir 
of as mi 


erates Sf Write for 
FREE 
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condition! CATALOGUE 

1 is knowig @d the location of 
Pw nearest source , 
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“4% JOHNSON BRONZE 


ich maa 
ey S/eeve BEARING HEADQUARTER 


JOHNSON 


GENERAL PURPOSE 


BRONZE BEARINGS 


@ Here is a bearing service designed to meet 
your needs. The exact size you require in any 
quantity . .. every bearing machine finished, 
ready for assembly ... stocks conveniently lo- 
cated for immediate service. 


Every Johnson General Purpose Bearing is cast 
in S. A. E. 64—Copper 80%; Tin 10°%; Lead 
10%. This alloy combines, in the correct propor- 
tions, all the necessary elements to insure the 
greatest performance. 


Specify Johnson Bronze on your next order. Test 
them in comparison to any you have ever used. 
Convince yourself that here is the best general 
purpose bearing bronze available. 


-—_ 


590 S. MILL STREET - NEW CASTLE, PA. 


April, "ite, 1939 
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diameter, any desired amount of lip 
clearance, and face are ground at a 


Monoset Tool Grinder 


single setting. 
All spindles of the Monoset Tool 


Grinder are of heat treated high fg 
alloy steel and are mounted ing 
precision ball bearings, constant 
and fully sealed. All slides are shy 
and all operating mechanism ig: 
housed. Castings used are of Meal 
metal. The base is of welded ste 

ventilated door and tool shelves 
anced motors are used, of sealg 
bearing construction. 
highest grade tungsten alloy) 
heat treated to assure accu 

durability. Lubrication is constaj 


uniform. 


Collets 


The turn table can be rotated 
in a horizontal plane. The work 
tilts 45 deg. above or below cente 
work can be fed to the wheel g 
wheel to the work as desired. 
and inside diameters can be gro 
a single setting. Main spindle @ 
centered in either vertical or hori 
plane instantly. The base is 2x 
and the floor space required is §3 
Height from floor to center of 


head spindle, 45 


in. 


Spindle © 


¥% h.p., 110 volt, 60 cycle, AG) 
r.p.m. Work head motor, 1/15 hp 
versal type; speed, 200 r.p.m. J 
mum swing over carriage, 9 in, 


slide movement, 


2% 


in. either § 





= 





COMET 


Internal Threading 
and Boring Tools 


(For holes from '/. upwards 15 Different Sizes 


The accurate thread angle 
is maintained through each 
sharpening until tool is entirely 
worn down. Small head - 
long cutting surface for 
regrinding. 


As 


4 
Write for complete data. fh 
COMET TOOLS INC. 7 
39 Union Square, New York, N.Y. 
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with Cushman PRECISION Chucking Methods 
for ACCURACY and SPEED in Machining Vital Aircraft Parts 


Dheere is one place in a plane where slight inaccuracy... a thousandth 
anted play; a fraction of unbalance . . . can cause all kinds of 
trouble, that place is in the propeller. 


he picture above shows the set-up for machining the vital hub surfaces 
Ontrollable pitch propellers in America’s most famous propeller manu- 
@uring plant. The chuck is a standard Cushman Precision 4-jaw combi- 
ion chuck . . . a chuck that, because of exceptionally fine design and 
t precision methods used throughout its manufacture, will hold initial 
i centering accuracy throughout long daily production line service. 


you would be familiar with the preferred precision chucking practices of 
: World's leading metal working industries, send for and study the Cush- 
RM Catalog . . . 104 pages of listings, blue prints and engineering data 
Wering both standard and new types of chucks. 


‘T = Cushman Chuck Company, Hartford, Conn. 


TE world stendard fx PRECISION [Etenaae 


? Since 1862 
April, 9 








center. Transverse 
slide movement, 6 in. 
Longitudinal, 7 in. 
Main spindle speed, 
8,000 rpm. High 
spindle speed, 35,000 
r.p.m. Approximate 
shipping weight, 
crated, 1,000 pounds. 


16-In. Rockford 

Economy Lathe 
With Hollow 
Spindle Head- 


stock 

To meet the re- 
quirements of a cus- 
tomer, Rockford Machine Tool Com- With the exception of a slight 
pany, Rockford, Ill., recently equipped crease in swing and a slight decrg 
a standard 16-in. Rockford Economy in maximum spindle speed, the spec 
Lathe with the headstock shown in the’ cations of this machine are essentis 
illustration. The feature of the head- the same as the standard 16-in. Beg 
stock is a hollow spindle having a 4-in. omy Lathe. The hollow spindle laf 
bore. Following the standard design of has speeds of from 15 to 296 r.p.m, wi 
the Rockford Geared Head Economy drive pulley speed of 385 rp.m. 
Lathe, this hollow spindle headstock lathe is particularly adapted to lig 
has full Timken bearings. The carriage hollow spindle work such as operatio 
of the lathe is equipped with drop lever on tubing where cuts are relative 
control to longitudinal and cross feeds. light and diameters relatively large, 


LOW COST i ave, 
WEE 


A.C. ARC WELDER 
the Fastest Sel 


A.C.ARC WELDER ON THE MARK 


LOW FIRST COST Three models at 
reasonable prices: $155, $195 and $225. All models fu 
equipped ready for use...includes power cable, two We 
ing cables, helmet, electrode holder and an ime 
of electrodes... nothing extra to buy. 

LOW OPERATING COST A. C. Arc We 

. « . is by far the cheapest method of repairing or 
cating metal parts. A. C. Arc Welding produces strong, dense, duc ; 
.. the current automatically and continuously reverses polarity puddling @ 
metal thus floating impurities to the top where they form a slag. a 
Marquette A. C. Arc Welders are listed by Underwriters’ Laboratorits 

For complete information write Dept. E 3 


MARQUETTE MANUFACTURING CO., Inc. MMNn 





16-In. Rockford Economy Lathe with Hollow Spindle Heads: 
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din this ball and socket, self- 
ing pillow block distinguish it 
dinary designs. They make 


and socket design—easier 
intall—easier to align— 


ing. Great radial capacity— 
m thrust capacity—smooth 


mted adapter type shaft 
full contact on shaft— 


1 PERFORMANCE 


wry (CUB) 


COMBINATION of qualities 


ble for jobs where perfor- 
band dependability are par- 


alignment. 


mum ball type double row 


high speeds. 


lock—centers shaft— 


tibration—assures full ca- 
tty of bearing. 


PILLOW BLOCKS 





Labyrinth type seals— most efficient — 
keep out dirt—retain lubricant. 


Made in 13% to 4 inch shaft sizes. 


KHLBERG BEARING COMPANY 


Manufacturers of 


3029 West 47th Street 


1939 


cB) Master Ball Bearings 


Chicago, Ill. 
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form tools, cutters, hobs 
and gages, as well ag 
ucts. The following lengs 
be furnished: 20X lens, 
will project a 1%-in, 
ject; 30X lens which 
ject a 1-in. area objec 
lens which will projeatil 
area object, and 100K 
which will project a @ 
area object. 4 

The periphery of the: 
diameter ring, which gy 
the screen, is graduate 
one-half degrees, readi 
the vernier to one mi 
arc. This machine will g 
modate objects 8 in. in 
ter by 21 in. long and hi 
visions for measuring 4] 
the co-ordinates. 

The machine is 
with any one of three ¢ 
table; plain table wi 
eral adjustment, table will 
in. lateral travel, and ] 
with 8-in. lateral travel,’ 
table may be swiveled 
tion the helix of hobs andj 
normal to the axis of the 
system. 

Lead measurements on { 
tables with lateral travel m 
be accomplished by the use 
the micrometer attached to 
table, by spacing blocks ore 

° measuring bars. An attachment can 
J&L Comparator and Measuring supplied for measuring by reflectit 
Machine those surfaces which cannot be p 

jected. 


J&L Comparator and Measuring Machine 


The Jones & Lamson Machine Com- 
pany, Springfield, Vt., announces a new 


model of the J&L Comparator and eLr 9 
Measuring Machine which has a 30-in. High Speed Four-Speed 
diameter screen, thus permitting the Drilling Machine 
optical inspection of large objects at 


suitable magnification. Typical parts for The High Speed Hammer Co, I 
which the machine is suited are large Rochester, N. Y., who have manui 








Culiman Sprockets 
for 
Roller, Block and Silent Chains 
Over 45,000 in Stock 
Send for Catalog 


CULLMAN WHEEL COMPANY 
1336 ALTGELD STREET — CHICAGO 
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VLL FIND THEY RUN BETTER, TOO! 


decting in every detail the many advantages of Buck- 
hexacting metallurgical standards and skillful manu- 
Buckeye Bearings will give you a maximum of 

y service. Customers say they are a premium 


ieds of manufacturers specify—and insist on getting— 
ieye Bushings. @ Send for the Buckeye Catalogs. They 
187 standard sizes of ready-to-use bushings—154 sizes 
wed and solid bars, ideal for maintenance work—and 
izes of electric motor bearings. Then, like other com- 
you too can order Buckeye Bushings—from stock 
m the 18 warehouses located at strategic points from 

ast. No obligation. Send for the catalogs today. 


No order is too big or too small for Buckeye 


CY since ig: 
Ne / 


WTHORNE AVE 


ASS AND MANUF4STURING COMPANY 


SEND FOR THE 
BUCKEYE CATALOGS 


Catalog 137 lists 787 sizes of 
ready-to-use industrial bush- 
ings and 154 sizes of cored 
and solid bars. 
Catalog ‘‘O”’ lists 268 sizes of 
Electric Motor Bearings. 

Sent on request. Write today. 





CLEVELAND OHIO 


FILING 
AND 


HONING 
MACHINE 


(Patented) 


Sturdy, Fast, Accurate 


Machine finish your punches. 
Eliminate the slow, tedious hand 
method. 


Guaranteed to cut your cost. 
Price and description on re- 
quest. 


BRICKNER-KROPF 
MACHINE COMPANY, Inc. 


MUSKEGON e MICHIGAN 
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tured the two and three-speed y, 
R-53 Precision Drilling Machine for 
number of years, are now adding 
four-speed machine to their ling | 
speeds of the machine are 1, 4 
3,000 and 6,000 r.p.m. The range of 
machine is from No. 80 to \-in, @ 
Holes of 0.010-in. diameter haye. 
successfully drilled with it. 4 

Because of an increasing demand 
a sensitive drilling machine with 


“High Speed” Four-Speed Drilling Machin 


proper speed for tool steels, stainle 
and other tough alloy steels, the spi 
dle speed of 750 r.p.m. was added 
the other three speeds. This speed 
also useful in certain drilling operati 
in slate and other non-metallic 1 
terials. 





‘American’ Geared Tapet 


Turning Mechanism 


The geared taper turning mechall 
recently developed by The Ame 
Tool Works Company, Cincinnati, 0 
for application to Super - Product 
lathes is designed to turn tapers wil 
a moderate range of diameters o® 
length of work up to the full cen 


April, !9 





for instance, you can do 
_ Bbching, bar shearing, angle 
Bexing, plate slitting, coping, 
notching on this one ma- 
ne. You can work angles, 
s rounds, squares, and flat 
ol 


ystthink what you can save 
iproduction costs over hand 
dhods of doing such work 
ih this modern industrial 
ant. 


fou will also be impressed with its 
n, accurate work, even on the 
ghest jobs. 


Ind because of its rugged con- 
ction, its ““Armor-Plate” electrical- 
* the pag velded frame, a Buffalo Universal 
a Worker will continue to pay divi- 
vopertom@endS long after its cost has been 
Halle "ten off the books. 


ing Machin 


Tape AY WE SEND YOU BULLETIN 331-A? 
sm 


“semlltalo Forge Company 
ers wile” Broadway Buffalo, N. Y. 


rs on w : 
full cen madion Blower & Forge Co., Ltd., Kitchener, Ont. 
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& series of ch; 
gears moun 

& suitable , 
rant in the 

The change g 
are enclosed 
hinged co 
which, ¥ 
Swung Open, 
ables easy 

to the gears 
anism. The 
turning mé 
nism is ach 


“American” Lathe with Geared Taper Turning Mechanism 


distance capacity of the lathe. 

With the geared taper turning mech- 
anism, the taper on the work is pro- 
duced by the simultaneous functioning 
of the longitudinal and the cross feed- 
ing mechanisms, the various degrees or 
rates of taper being determined by the 
relation of the length of carriage travel 
to the rate of cross feed of the tool 
slide. 

The cross feed rate is determined by 


the standpoint of operation a 
control of the mechanism for ¢ 
over from straight to taper tur 
vice versa. This is accomplished’ 
plunger lever shown at the 
side of the carriage bridge. ’ 
Suitable pinions on the cro] 
screws form the means of cross) 
ing for either front or rear 
rests, separately or simultaneoisly 
power or hand feed. Both rests ta 





Faster Cutting 
Easier Working 
Longer Lasting 


Swiss Pattern Files made in the U. S. A. 
Made of the highest grade file steel, 
(Not tool steel.) 


Manufactured by the most skilled me- 
chanics to the closest possible dimensions. 
2,500 different shapes, cuts and sizes to 
choose from. 





AMERICAN SWISS FILE & TOOL C0. 


ELIZABETH, NEW JERSEY 
SWISS PATTERN FILES AND RIFFLERS 
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= /AVIS BORING TOOLS 


Davis “L” type Micrometer Ex- 
pansion type cutters on bars have 
proved very economical and effi- 
cient in this set-up. All bars are 
used in a quick-change chuck, 
and are piloted in a fixture both 
above and below the work. 


The universal application of 
Davis “L” type bars is clearly 














illustrated by the many different 
size holes which are bored in 
these parts, all of which are 
rough and finish bored to size 
with Davis tools. 


Send us prints of your special or 
unusual work and, without obli- 
gation, we will submit you a 
helpful, specific recommendation. 


DAVIS BORING TOOL DIVISION 
Larkin Packer Company, Inc., St. Louis, U. S. A. 


BOWLS) TO) SU or OX Ls 
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Ars 
Miniature 


BALL BEARINGS 


























Enlarged 24 times. 


OUTSIDE DIAMETERS 
from .060" 


Ideal for small motors, recorders, clock-work 
mechanism, weighing devices, speed indica- 
tors, pressure gauges, etc. R. M.B. Bearings 
minimize friction and at the same time pro- 
duce a durable and sturdy product. 


Types suitable for radial, axial or angular 
loads or for use with conical pivot. 


These bearings withstand relatively severe 
shocks because the balls travel on the spher- 
ical portion of the race. Easy to mount and 
adaptable to a wide variety of design re- 
quirements. 


Write for Cataog No. 2 which contains com- 


pete information on design, properties and 
dimensions. 


LANDIS & GYR, Ine. 


104 FIFTH AVE. NEW YORK 
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operated separately or simultans 
for either straight or taper ty 
Convenient hand adjusting meap 
provided for either tool slide, 

When turning taper work, the oy 
is done from the small end at the 
stock to the larger diameter g 
head end, the tools feeding away f 
the work axis. If the direction o 
riage longitudinal feed is reversed 
tools will feed in toward the 
center. 


Lake Erie 2,500-Ton Hyd 
Press 


The 2,500-ton capacity Lake By 
draulic Press illustrated herewith 
of 14 built by the Lake Erie By 
Buffalo, N. 7 


ing Corporation, 


Lake Erie 2,500-Ton Hydraulic Pres 


April, 





Ls MORE THAN SEM Dep 


§0 WE LOOK DEEP UNDER THE mee ij 


Screws Thea 


Example of the QUALITY-CONTROL that leads 
critical buyers to demand PARKER-KALON 


Visit the $250,000 Parker-Kalon Laboratory and you'll 
understand how Parker-Kalon produced Socket Screws 
that set a new standard of quality. And why every 
Parker-Kalon Cold-forged Socket Screw possesses ALL 
essential qualities. 

Unequalled in the screw industry, this labora- 
tory with its Quality-Control facilities guarantees 
perfection. Get free samples—put them to any test. 


PARKER-KALON CORP., 198M Varick St., New York 


j SOCKET SCREWS 
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forming duralumin sections of airplane 
wings, pontoons, and fuselage parts. 
The press illustrated weighs 392,000 Ibs. 
and required six freight cars for trans- 
portation. 

The ram is 42-in. diameter and plat- 
ens are 150 x 89 in. The press is a self- 
contained unit with electrically driven 
pumps mounted on its upper deck. 


Bradford Nine-Unit Drilling Machine 


Bradford Nine-Unit Drilling 
Machine 


The Bradford Machine Tool Co., 657 
Evans St., Cincinnati, Ohio, has devel- 
oped a machine for the drilling of close- 
ly spaced small holes such as_ the 
“smoke”? holes in automotive pistons 
which the machine in the illustration is 


designed to handle. The pistons }, 
drilled by this machine have 4 }, 
so spaced that it is impossible to g 
them all simultaneously, therefor 
machine is devised to drill 9 
tomatically index the piston 
and then drill the remaining 9 
The machine consists of qa ¥ 
steel base which also acts ag fis 
collector and 
out. On topg 
base is suppor 
cast iron | 
radial T-gh 
which nine Brag 
No. 0 automatic y 
are fastened, th 
method: of moup 
permitting futy 
changes in the log 
tion of the smo 
holes. The potty 
holding fixture 
placed on a speci 
developed, electrig 
ly operated ind 
table actuated 
controlled entirely 
solenoids and lin 
switches. The m 
ter control of 
machine is thm 
a push button g 
tion at the operat 
position in conjur 
tion with a con 
panel built into 
machine at tl 
rear of the bas 
Synchronization of all movements is¢ 
sured by electrical interlocks on all ¢ 
cuits, preventing any possibility of i 
terference between the various fu 
tions of the machine either thn 
breaking of some part of the me 
anism or carelessness in the hanéli 
of the push button by the operator. 


The machine is of anti-friction 





SERVICE 
TESTED 


“EDGEMONT” 


FRICTION CLUTCHES 


DISC "TYPE SF" 


For the most severe jobs this clutch has 
won the unqualified approval of mainten- 
ance men. Its ability to stand up and take 
it is ample reason for giving it a trial on 
any drive. For high or low speed, easy or 


hard applications the “Type 


F” is su- 


perior. Send now for circular showing the 


wide range of sizes. 


The Edgemont Machine Co. 


2100 HOME AVE. 


DAYTON, OHIO 
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JOHANSSON 
SET No. 1 


(Accurate to + .000008 inch) 
in conju 


h a contr 


‘ilt into gg "he 81 blocks of this set in combination form 120,000 gages, in steps 
‘the ‘ta 001 inch, from minimum size .200 inch to more than 12 inches. 


ments - These blocks are also sold separately. 
cs on (I 


ibility of ™ ©Johansson Blocks are available accurate to within + .000008 inch, 


arious fun : aa 
her throug 2000004 inch, or + .000002 inch. 


he tantly (Catalog No. 14 gives complete list of NEW Low PRICES, blocks, 
operator. Mets and Johansson Accessories which protect and greatly increase 


the usefulness of Johansson Blocks. Mail the coupon for your copy. 





? 






ONLY 





trol of 
is thro 
button 
he operato 















friction 0 





FORD MOTOR COMPANY 





JOHANSSON DIVISION Dept. G, DEARBORN, MICHIGAN 
Please send me, free, copy of Catalog No. 14. 

Name 

Address 








City State 
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struction throughout, every bearing be- ed by means of a Flow Ratio Con) 

ing either ball or roller type running developed by The Bristol (Com, 

in oil. Each of the nine automatic units Waterbury, Conn. One of the fess 

is powered by a built-in % h.p. 3,450 of the controller is an arrangey 

r.p.m. ball bearing fully enclosed motor. : 

The power circuits are 440 volts, while 

the control circuits are provided with 

110 volts through a heavy duty trans- 

former built into the control panel. All 

motors, and also the indexing solenoids, 

are provided with individual thermal 

protection against overload and under- 

voltage. 
Spindle speeds are 5,100 r.p.m., and 

indexing time for the 180 deg. index is 

less than one-half second. The machine 

finishes 600 pistons per hour, which is 

equivalent to 10,800 drilled holes. This 

extremely high speed of operation and 

synchronization required the timing of 

some of the synchronizing cycles to 

within one-tenth of a second which is Bristol Flow Ratio Controller 

said by the manufacturer to be impos- 

sible with any other method of control which permits changing the ratio 

except electrical. any time by simply turning a knob 

the outside of the case. 

; Thus, a 5:1 ratio between the fp 

Bristol Flow Ratio Controller = 2iT and fuel gas, a 4:1 ratio be 
the flow of natural gas and artif 

The rate of flow of one fluid in defi- gas, a definite ratio between two dif 

nite ratio to the flow of a second fluid. ent kinds of gasses in a furnace, 0 

automatically controlled, is accomplish- definite ratio between the lean oil 








NEW!_ Increase Punch Press Efficiency 60%, to 75} 
: with the 


DICKERMAN DE fe 


SIMPLE TO OPERATE— ALL ADJUSTME 
QUICKLY AND EASILY MADE 


Adaptable 7, *,9% ts 


all punch presses — will i 
most all types of coiled s 


Economical expem 
feed-trouble jams. Die 
equipped dies quickly st 
Low maintenance costs. 
sitive fe 
Accurate Pei; 
absence of wearing parts 1 
tain accuracy. 
Send for folder No. 82 length ‘adjustable 
giving complete story of 0” to its maximun 
this profit making device. increments a +! 


H. E. DICKERMAN MFG. (0 


282 WILBRAHAM ROAD SPRINGFIELD, ! 
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cor commonds...the World’s Mest 










* bom. eo 
dern Saw Plant...Specifies 

“America’s first completely 4 
AIR conditioned window- f 
less factory—equipped with {-§ 

: AAF dust control. 

ontroller 

the ratio 

ing a knob 


28 Type D Roto- 
en the Clones for dust con- 


ratio tol on grinding equip- 
Bn: ment and 2 Type W 
‘taal Roto-Clones for serv- 
» lean oil icing sand blast 
cabinets. 
to 75' 
E Neereg 
Is 
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4 th 
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JARVIS 


Latest Jarvis High Speed, 
all ball bearing, Tapping 
Attachments are standard 
equipped with adjustable 
spring locking side rods elim- 
inating’ all vibration, and sin- 
gle purpose, positive grip col- 
lets. You can save with these 
highspeed, all ball bearing 
Tapping Attachments. 


2 Write for our catalog T-5. 


Lae 


ARVIS 


om 
i es 
2 


Chas. i. Jarvis Co. 
MIDDLETOWN e CONN. 


a ai 
e 
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wet gas entering an absorber, are some 
of the useful applications of these in 
struments. 

As shown in the illustration, the Brig 
tol Flow Ratio Controller consists , 
two instruments— ; 
Recorder and 





Laidlaw Model 110 Jr. Portable 
Band Saw Welder 


Illustrated here is a portable band 
saw blade welder which is designed 
to join together the 
ends of a band saw 
blade by resistance 
welding. The ma- 
chine, product of 
William Laidlaw, 
Inc., Belmont, 
N. Y., is available 
in two sizes, known 
respectively as the 
Junior and Senior 
models. The Jun- 
ior model will han- 
dle blades from 
0.01 to 0.05 in. in 
thickness and from 
% to % in. in 
width. The Senior 
model will take 
the same thick- 
nesses and has ca- 
pacity in width 
from ¥% to 1 inch. 

The transformer 
with which the 
machine is equip- 
ped can be sup- 
plied for 110 or 220 
volts, 60 cycle, sin- 
gle phase, A.C. 
Both units are fit- 
ted with motor- 
driven grinding 
wheels to remove 
flash after the 
weld has been 
completed. 

In the center of 
the machine panel 
is a pair of dies into which the two ends 
of the saw blade are inserted atl 
clamped in position. In the upper right 





Laidlaw Model 110 
Jr. Portable Band 
Saw Welder 


April, 1939 





;corner is a pointer which is turn- 
the left for the spacing for the 
jand then to the right for tension. 
push button is located in the lower 
niand corner of the panel and is 
od and held until the ends have 
, brought up to heat and the weld 
eted. The pointer is then turned 
“snneal’’ position and the blade is 
amped with the weld in the center 
the space between the two dies. The 
h button is used intermittently until 
blades become a dull red color. The 
ming wheel is started and stopped 
means of a small toggle switch pro- 
i for this purpose. 





louis Allis D.C. Explosion- 


Proof Motor 


fhe Louis Allis Co., Milwaukee, Wis., 

on the market a D.C. Explo- 
Proof Motor designed especially for 
in gaseous mines. In this motor 
incorporated 18 separate and dis- 
tt improved features, one of which 
fis small, compact overall dimen- 
s, making the motor interchange- 
with A.C. and D.C. NEMA frame 





luis Allis D.C. Explosion-Proof Motor 


with reference to NEMA dimen- 

Dand shaft sizes. The unusually 

overall height which makes it par- 

ularly adaptable for low overhead 

is said to be especially important. 

Beause of its rugged, heavily rein- 

‘td cast-iron and steel construction, 

with, streamline shape and double 

two ent ed insulation, the D.C. Explosion- 
ted aie Motor is said to be protected from 
ver right: angle to assure a long life of 
mudable, trouble - free performance 
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JARVIS 


TENSION ADJUSTABLE SCREW 
DRIVING CLUTCHES 


These Tension Adjustable 
Screw Driving Clutches are 
generally used in drill presses 
or other stationary machines 
and can be furnished in vari- 
ous capacities up to 1” bolts, 
nuts and screws. They are 
inexpensive. 


Ask for our catalog T-5. 


MIDDLETOWN e CONN. 
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on the toughest jobs. posed adjustable taper roller jp ¢ 
According to the manufacturer, the and cylindrical roller bearings jp 
motor will deliver a constant, smooth This construction is said to alloy 
flow of absolutely dependable power un- ‘ 
der the most severe mine operating 
conditions, and do it safely in atmos- 
pheres containing explosive dust or 
gases. 
The Louis Allis D.C. Explosion- 
Proof Motor is available in a wide 
range of both electrical and mechanical 
modifications. 





Billings Di-Matic Bar Stock 


Automatic Machine 


To meet the demand for a fully auto- 
matic machine of simple design but 
suited to the rapid production of less 
complex parts, yet with speed and accu- 
racy necessary in competitive produc- 
tion, the Billings Di-Matic, illustrated Billings Di-Matic Bar Stock Aute 
herewith, has been brought out by The chine shown in index position with h 
Billings & Spencer Company, Hartford, arm in the high speed position 
Conn. The machine is said to be easy 
to tool up and economical to operate on heretofore prohibitive to indexing 
short runs. chines. 

The machine has two non-indexing The cross slide carries a fe 
spindles of standard design immovably for each spindle, operated by @ 
set in a heavy, rigid frame, with op- type direct-acting cam. The ® 


SHELD¢ 


ARBOR PRESSES and VISES... iRise 


Sheldon ARBOR PRESSES come in 12 sizes, in .oory ( A i 
from % to 10 tons, with Plain Levers, Hand heels, 
Ratchet Levers, or Compound leverage—with standard or 
special bases or ea: Each is a better press, with cor- 
rectly engineered semi-steel frames that will not sprin 
or spread and alloy steel racks and gears. All have roun 
rams that simplify dies and jigs—round rams that hold 
their alignment— an exclusive SHELDON feature. 


Sheldon Milling Machine, Drill Press and Shaper vises 
come in 5 types either plain or swivel base. 


“He a 
“ bet re 
|| 


| 
‘ 
’ 


Write for Arbor Press Catalog 
Catalog. 


Sheldon Machine Co., Inc. 


1626 N. Kilbourne Ave., 
Chicago, U. S. A. 
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211 PAGES 


flateresting Information on 
ce Services and Products 


iatract Manufacturing Service— 
Gmplete modern facilities for engi- 
and design. tooling and devel- 
manufacturing, pattern work, 

t, inspection. 


=—The Taft-Peirce gaging sys- 
a gage for every need, 
all A. G. D. Standards. 
ei gages promptly on order 


lisdicators—Complete line of 
models, 


yan! 


Tekoom Specialties—28 styles of 
) and inspection tools in 
2 bly priced. 


Chucks —SUPERPOWER 
and Rotaries. . the 
magnetic chucks Mag- 

jocks and Parallels. 


ing Equipment — Taft-Peirce 
ied equipment for general pur- 
line reaming, for automo- 
aircraft service. 
Tools — New No. 1 Preci- 
te Grinder for small tools 
tis. Also thread millers, special 
trad grinders, center lapping ma- 
Gis jar ring lathes. 


tr Service Equipment—Boring ma- 

lea hubs and air-craft 
y me lier protractors, bal- 
} “ag stands, checking plates. 


m~ re 





1939 


Now... ANOTHER PRINTING 
OF A VALUABLE VOLUME 


Here's the 1939 edition of the Taft-Peirce Handbook ...a valued right- 
hand aid to production executives, purchasing agents, shop foremen, master 
machinists. It gives complete illustrated information on the standard prod- 
ucts and special services available through Taft-Peirce. This new printing 
also describes several important new Taft-Peirce products, ranging from 


gages to machine tools .. notably a new surface grinding machine. 


Write loday on your company lellerhead for your copy of this valuable volume. 
You will incur no obligation of any sort, of course. 


The TAFT- PEIRCE 


MANUFACTURING CO. @ WOONSOCKET, R. I. 
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the cross slide is cast integrally with usual design, the single cam yp 

the headstock, making an unusually ing between two rollers and thy 

solid foundation for the forming slide. taining smooth, direct action wij 
backlash. 


Reet sine " The turret, which has two to) 
ee he tions, is a simple, cylindrical 4 
carried in a massive housing that 
on the bed of the machine in hay 
and ground steel ways. The tur 
operated directly from the cams 
drum above the slide. Fitted ove 
main drive shaft is a torque tube 
takes the place of the conventional , 
shaft and controls the feed mechayj 
The torque tube has a powerful pj 
tary drive which assures smooth ag 
The main drive mechanism ig ene 
in a sealed gear box and runs; 
bath of oil. The torque tube ¢ 
which is threaded, carries the s 
stop. 
The cross slide bed and heads 
are cast in one piece, forming a 
Billings Di-Matic with collet unloaded in front ae —. a = in ¢ 
spindle, showing form tool in cutting position junction w e cam and rigid 
on cross slide and cut-off tool on upper inde- les, permits a new conception of 
pendent cut-off slide. curacy in forming. Collets andy 
are of conventional type, cam 
The cut-off tools can be removed from spring fed, with their action 
the slide without disturbing the set-up. to feed through one spindle at@ 
The cross slide cam action is of un- alternately, during dwell in f 


I 


SMITH & MILLS | | Why Use A Shape 


SHAPERS re oat Koper 
DAVIS 


KEYSEATER 


will do the 
job so much & 
quicker 
and fia 
better? (mg 
& 


Send 


for “ 
Automatic lubrication—forced feed. Mul- : ws 
tiple disc clutch and brake. Quick feed Circular 
conan. Direct reading feed and stroke 


dials. Power rapid traverse to cross feeds. DAVIS KEYSE ATER ¥ 
THE SMITH & MILLS co. Exchange and Glasgow 


CINCINNATI OHIO ROCHESTER, N. Y. 





f 














166 MODERN MACHINE SHOP Apri, 





> cam 
and thug 
action wit 


two tool 
indrical 4 
jing that 


1e in hard 
The ty 


e cams op 
‘itted over 
jue tube 


ie » 10 BETTER 


Smooth act 


to 3 GRINDING WHEEL 


i ‘PERFORMANCE 


coin @ FRACTIONAL GRADES: 


he . A choice of three degrees 


ction As | of piiicies in a single grade. If 
lle at = grade K, for instance, is slightly 
in f ai too hard for your work it is not 
necessary to go to grade J... a 
whole grade softer. Bay State 
Research Engineers can now sci- 
entifically locate the exact de- 
gree of hardness for you in the 

proper FRACTIONAL GRADE. 


@ 49 VITRIFIED BOND: 


A strong tenacious bond de- 
signed to give a cooler cut, in-_ 
creased wheel life, and better 
production... 


© CONTROLLED POROSITY: 


A precise method of spacing 
the cutting units, assuring exact 
duplication. 


ABRASIVE PRODUCTS C0. parece 
BAY STATE WESTBORO, uassacnuserTs Eee 
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Spindle speeds and feeds are changed 
by the use of gears of the “pick off’ 
type. The pulley shaft runs at a con- 
stant speed of 900 r.p.m. and spindle 
speeds up to 1,800 r.p.m. are available 
through change gears. The turret is in- 
dexed to bring the various tools to the 
work by a modified Geneva motion. An 
indexing arm swinging on a bracket 
over the cam drum and actuated by a 
cam inside the drum engages the lugs 
on the turret indexing disc. The turret 
swings 180 deg. As it reaches 90 deg. 
it dwells, while the collet opens, stock 
is fed through to stock stop, and the 











DRILL THESE HOLES 


By a Quick, Easy, Inexpensive Method 
Your business letterhead will bring literature. 


WATTS BROS. TOOL WORKS 
WILMERDING, PA. 


Janette 


Motorized 


SPEED REDUCERS 
Sizes from 1/50 to 7% H.P. 








We offer 10 different styles from which to choose the 
exact reducer to meet your individual requirements. 


Balletins and recommendations on request. 


ALSO ROTARY CONVERTERS— 
BLOWER WHEELS—MOTOR GENERATORS 


Janette Manufacturing Company 


556-558 West Monroe Street 
Chicago 
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collet closes, indexing is complete; 
turret is locked in position, ang 
slide carries it back to the work 

positions in the turret are made for 
holders 2 in. in diameter. Tool hoj 
are held securely in place by ri 
bolts. Provision is made to force 
ant through turret tools under p 
sure when required. 

The spindle capacity is 1% in,» 
stock; feed length, 5- in. . maxi 
Motor recommended, 5 h.p. ; 
required, 8 ft. 3 in. without stock 
port. Height, 4 ft. Weight, 6,000 pp 





*Quickwork” Combir at 
Throatless Shear and 
Flanger : 


The ‘‘Quickwork’”’ Combination Thr 
less Shear and Flanger illustrated] 
with, a compact, versatile unit tha 


“Quickwork” Combination Throatless Si 
and Flanger 


handle a wide range of sheet metal f 
rication, has been placed on the mar 
by The Quickwork Company, 
Madison St., Chicago, Ill. It is of # 
plified unit type design for maximl 
utility—as a shear, as a flanger, 
both, as bench-type or pedestal-moull 
machine, for production shop wot 
as portable equipment out on the} 
As a shear, it will handle all stra 


April i9 





...is the vital link between 
good workmen and good work 


fit this reason, if for no other, their well-being is a 
gp of vital concern. Indeed, Americans can look 
e With envy to the day when their homes, their 
‘ and their public buildings are all as well- 
& 


i m eyes are industry’s most critical control devices 


das the modern industrial working-place. 

lis fact will bring scant comfort to those who 
th for evidence that the so-called “selfish interest” 

iadustry and the personal welfare of industrial 
its are bound to be in conflict. For, clearly, the 
ofa sight-saving standard of seeing extends be- 
imere “productive efficiency” to protect human 

Hurt both while on the job and also after the day’s 
is done, 

hod lighting conquers visual strain, it makes work 
“makes surroundings cheerier, and ends the ner- 


vous tension that comes from eye-fatigue. At the end 
of a shift in the well-lighted plant, employees leave 
their work clear-eyed, visually fit for hours of recree- 
tion and home life. 

In this trend to a better standard of seeing in indus- 
try, the General Electric Vapor Lamp Company has 
played a highly significant part. For General Electric 
mercury lighting, engineered by lighting specialists to 
the seeing tasks involved, has made it possible to pro- 
vide sight-saving lighting at a cost well justified in 
industrial gains alone. Thus, motives of “good busi- 
ness” and human well-being are merged at a single 
goal—a clear-cut example of the fact that the profit- 
system points the way to a brighter future for America. 
General Electric Vapor Lamp Company, 897 Adams 
Street, Hoboken, New Jersey. 


GENERAL @ ELECTRIC 
VAPOR LAMP COMPANY 


938C 
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and irregular cutting, including full cir- 
cles and curves, both concave and con- 
vex. Material of any width or length 
can be cut. The smooth, even action 
of the self-feeding rotary cutters makes 
it easy to follow the most intricate lay- 
outs. 

A simple, quick change of heads con- 
verts the machine into a flanger which 
is equally simple and easy to operate. 
The shoulders of the flanging rolls act 
as a guide for the depth of flange. 
Attachments and rolls can also be fur- 
nished for U-ing, wiring, special flang- 
ing and forming. 

The machifie as furnished is arranged 
for two cutting and flanging speeds. It 
is balis*bearing equipped throughout. 
Cutter* ana@- roll shafts have lifetime 


ball béarings and all of the drive mech- 
anismruns in a bath of oil, 
ing * 


thus reduc- 
lubrication job to a minimum. 





Societe Genevoise Type MUL- 
250 Shop Gage Measuring 
Machine 
On behalf of the Societe Genevoise 


D’Instruments de Physique, Triplex 
Machine Tool Corp., 125 Barclay St., 





New York, N. Y., is announcing a hig 
precision measuring machine for = 
trial shop use to be known as the 
MUL-250. Embodied in this measurin ; 
machine are the important features , 
the highly accurate machines usej ; 
various bureaus of standards both j 
this country and throughout the wor 
The Type MUL-250 Measuring Machi 
makes possible the direct measuremey 
inspection, and checking of all produ 
tion gages to a degree of accuracy th 
is generally possible only in the la 
oratory. 


Mounted on a bed of cast iron of 
treme hardness is a measuring ¢ 
riage which supports a divided 
measuring anvil for external measy 
ments, dual flat feeler for internal me 
urements, and feeler with dial 
measuring pitch. Guided on precis 
rollers which bear on the V and ff 
guides of the bed, the carriage is t 
versed by handwheel. Its displaceme 
is rated to 0.050 in. or 1 mm. on tt 
auxiliary scale. It is accurately pos 
tioned by means of a slow motion kno} 
both controls being constantly engage 
All measurements are effected und 
constant measuring pressure of k 
than one pound. The standard scak | 


“OUTWEARS 


20 yefte Pita 
y i a drink- 


iL i 


the best 
Bronze Me 


ARGUTO éenaixc CON 


Wayne 


Junction, 





Philadelphia, P | 


Wire-Working Machinery 
stabs Mill Sat 


Sleeper 


Hartley, Inc. 


orcester, Massac ssackusetts 
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ri NEAT 
ce & STAMPING 


ds both j ™ 


NAME 
f= PLATES 
a 


machine quickly stamps details 
ind serial numbers into name plates. 


Write for Particulars 


0, T. SCHMIDT, Inc. 


belle Plaine Ave. Chicago, Ill. 











IMPOUND DIES 
mduce Accurate Parts in One UNIVERSAL 


Operation OFFERS MORE FOR 
They are most YOUR BUSHING DOLLAR 


satisfactory when 
used in WAL- 
Be Again Universal leads with two 
PRESSES <A ll more improvements in their Drill 
accurate ali ae Bushings. Super-Finishing the bore 
ment is not on 

mg oh wll bet insures greater accuracy and 
maintained. We vastly improves wearing quali- 
can furnish these ties. The Black Dome is rust-preof 


Subpresses in 
nine diameters of and adds to the appearance of 


plungers. The your tools. 
arch type is used 
for strip punch- 
ing with or with- 


mm out roll feed. Use 
the overha | 
type for secon 
operation work 


Roce TYPE requiring hand 
4 Engineering Company 


positioning. 


C Machine Works Frankenmuth, Mich. 


Massachusetts 
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fitted with measuring anvils to carry 
out the various testing operations and 
moves under a micrometer microscope 
to permit direct readings to 0.00005 in. 
or 0.001 mm. Fractions of these values 
are easily estimated. A goniometric 
microscope increases the field of appli- 
cation of the machine; it is suited for 
the measurement of angles and is par- 


Societe Genevoise Type MUL-250 Shop Gage 


Measuring Machine 


ticularly useful for the examination of 
thread profiles. 

The standard scale is graduated in 
twentieths of an inch or in millimeters. 
Its coefficient of thermal expansion is 
consistent with the value agreed to by 
I. S. A. and all national standardizing 
bodies so that corrections for room tem- 
perature are unnecessary. The glass 
which protects the scale is optically flat 
and has no influence on the precision of 
the readings. A calibration chart of 
the scale established to 0.00001 in. is sup- 
plied with each machine. The microme- 
ter microscope which sights the stand- 
ard scale has a magnifying power of 
50X. The division of the eyepiece reads 


to 0.005 in. while readings to 0,i% 
can be made on the divided drum » 
tions of these values being easily , 
mated. The illumination device , 
prises a 4-volt lamp with green fit, 

Cylindrical parts are measure 
tween the carriage anvil and the giz 
bed anvil, both of which are face 
tungsten carbide and impervioy 
wear. The floating tran 
sal support allows for 
measurement between ey 
of parts up to 4-in. diam 
Cylindrical pieces which ¢ 
not be held between cj 
are measured in a measuyy 
table mounted on the bedy 
in place of the transyg 
support. This table also 
for the measurement of pi 
with parallel faces. Its pig 
is supported at three pi 
and can be levelled by m 
of adjusting screws. Extey 
screw threads are meas 
on the transversal center 
port, the effective diameter 
ing obtained by the aii 
calibrated wires which 
serve for checking the x 
of taps. The core dia 
is measured by means of a # 
prisms which can be used for all pitd 
larger than 25 T.P.I. Screw th 
gages, taps, screws, and similar 
are held between centers on sup 
which are mounted on scraped 
the front of the bed. 

The goniometric microscope allow 
the measurement of angles ont 
and for similar work. Mounted of 
slides with measuring screws and! 
ing drums, it can be used in ing 
threads for the measurement of 
and fillets or flats. Inclined at 
to facilitate the observation, thes 
ometer head comprises two sim 
posed glass reticles, each provided 





Cincinnati Acm 
Universal Turret La 


The No. 4W Acme U 
Turret Lathe with_ its w 
high operating efficiency 
simplified design, insures 
mum production on 

within range. Write for 


THE ACME MACHINE ? 
COMPANY 


* > CINCINNATI e 
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ng easily d A id B k Jaws 6”, 9” and 12” Long 
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are faced von 
impervious gw Limit @ 
ting tran; 
om et SWITCH 
tw. cen 
Pipi. - = limit switch specially adapted for use in: 
28 which qqpuse Tool om ¢ cag <7 gaa E 
Die Sinking Machines e Grinders . i 
~—— Tapping and Boring Machines pf mney 
rg. for specifications and recommendations 
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three po 
lled by me 


or 
H.S. Drilling Attachment 


For use in Drillers from 


ws. Extey 20-in. to largest Radial. 
are meas Suits Straight or T. S. 
al center Drills up to %” with 
> diameter Speeds to 3,000 Rev. 


r the aid 
which 
ng the 
ore dian 
of a set 
for all pitd 
Screw th 
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on su 
aped 
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nted on 
ws and 





TYPE LK 


» Switch 
Chicago St. mace 


Corporation 
Freeport, Illinois 





Increases Speed 3 Times 


Send for Circulars 


THE GRAHAM MFG. CO. 
69 Willard Ave., Providence, R.I. 





nokers, Machine-Builders, Metalworkers 
ducing costs with CERROMATRIX 


aw 


lowin 


9 CERROMATRIX around the punch. 


h was located in the die shown here by 
9 an oversize hole in the punch plate and 


it is 


d that $15 was saved in its cost through 
eu ‘ot 30 cents worth of Cerromatrix. This reg- 
¥ production die is used for blanking %" steel. 
only one of hundreds of applications where 


Meromatrix is reducing costs in the metalworking 


Isn't it time to see what it can do for you? 


Send for booklet 








RRO DE PASCO 
?PER CORPORATION 


bate NEW YORK, N. Y. 


= oan oneeneel Consens Cop. 
: Dominion Merchants Ltd, Montreal 
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a dotted diametral line. One is fixed, 
while the other rotates, together with a 
glass circle illuminated from below and 
graduated in degrees. Angles are read 
to one minute of arc on the scale of 
the eyepiece of a small auxiliary read- 
ing microscope. The goniometer has 
fixed focusing adjusted on the plane of 
the centers of the work-holding sup- 
ports. It can be tilted to the main 
helix angle of the thread to ensure 
maximum sharpness of the profile im- 
age. Field illumination is furnished by 
a small collimator with 4-volt lamp 
fixed to a tiltable plate supporting the 
microscope so as to keep the light beam 
centered. . 


The maximum measuring range be- 
tween centers is 8 in. and maximum di- 
ameter accommodated, 4 in. Pitch can 
be checked on a maximum length of 
10 in. and maximum diameter of 3% in. 
Length of bed, 32% in. Width of ma- 
chine, 16% in. Total height, 18% in. 
Weight, net, with normal equipment, 
216 lbs. Normal equipment includes 
machine with standard scale, microme- 
ter microscope with illumination device, 
transversal support for measurement of 
diameters, two center supports, and one 
feeler-holding frame with dial gage for 


BALGRANK 


[we 
Precision 


MACHINE _7 











‘ff ti, 


THE CINCINNATI! BALL CRANK CO 


NCINNATI ¥.:6 
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measurement of pitch, one flat adj 
able support for snap gages, one} 
in transformer 110-125-220/4 volts, , 
one reference ring 1% in. with cali 
tion certificate, one 0.2 in. gage} 
one slip feeler for measurema; 
rings, 
pitch, and three supporting block, 


Model QR “Rockwell” Hand 
Tester and Model QS “Roc 
Superficial Hardness Tes 


For jobs where hardness testing 
quirements call for 100 per cent 
duction testing of parts made in 
quantities, or for testing a larg} 
centage of the products, the Mode 
‘*Rockwell’’ Hardness Tester ani 
Model QS ‘‘Rockwell’’ Superficial 
ness Tester, recently placed on the 
ket by Wilson Mechanical Instmy 
Co., Inc., Concord Ave. and 14n 
New York, N. Y., are said to¢ 
many advantages without any los 
accuracy in testing. 

These motorized models are maie 
an 8-in. vertical capacity. The reaii 
obtained are identical with reading 





PYRO | 


ELECTRO 


Internal | 
Hardness | 
Tester 


Model “HT” 


For Rockwelling Hubs, Tubes & 
Bushings, etc., without the use of & 
neck adapters; and for all e. 
ing. 

Direct Reading hardness 
"C," "B," ""A," etc., scale. 
Speedy, accurate operation. 


Write for complete ca 


Pyro-Electro Instru 
7323-5 W. Chicago Blvd., Det 








five feelers for measurement 





NEW AsRASIVE 
AND GRINDER... 


“Built Like a Machine Tool’ 


Hormel-M Grinder is sturdily built 
a rting leg under the grinding 
to eliminate vibration and tipping due 
pessure on the belt. Ball bearin 
proghc pee with ALEMIT 
BRICATION complete with grease gun. 


Frite for illustrated folder on 
this and other styles and sizes. 


HORMEL-M GRINDER 


WALLS SALES CORP. 
WARREN ST. NEW YORK, N. Y. 








Forget rust! Water or dampness 
can’t affect the new Lufkin 
Wizard Junior, All Stainless 
Tape-Rule. Both blade and case 
are made of genuine stainless 
steel. It's ideal for work in damp 
places and around salt water. 


BUY THROUGH YOUR DISTRIBUTOR 


. 
SSALL » 
* " 

Kodwuc A | : Bee SAGINAW, MICHIGAN + ~~ New York City 

KLYNLNY. Siustroted (oro/oglll TAPES - RULES . PRECISION TOOLS 


m 
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BURKE kui. 


Burke motor driven milling machines, Nos. 1, 
2, 3, 4 are specially suited for handling 
small, difficult work on a production basis. 


Write for complete information. 


BURKE MACHINE TOOL CO. 


287 E. 16TH ST. CONNEAUT, OHIO 








They are made in 


Improved 
the following sizes: 


Anderson 
Balancing 
Ways 





Greatest 
a “<¥ 
i etween | in Ibs. 
“maaan Standards 
20 in. 20 in. 1,000 

A simple and F 4oin. | 30in. | 2,000 
vice for bal- | 60 in. 30 in. 2,000 
72in. | 66in. 5,000 
96 in. . | 10,000 


Swing 




















Four-Chilled 
iron-discs 


Write for Full Information 


“Anderson Bros. Mfg. Co. 


1926 Kishwaukee St. Rockford, Ill. 
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tained on ‘‘Rockwell’’ hand-opergs 
machines and the speed has bee 
creased to a point consistent with aa 
rate and reliable results. Specificatig 
determined on the hand-operated m4 
els may therefore be met on theg y 
torized testers. 

An extensive study of produ 
hardness testing with light loads s, 
as are used on the ‘‘Rockwell” tg 
indicates conclusively that Speeding 


? 


**Rockwell” Model Q Hardness Tester 


the operation of the machine doe 
necessarily speed up in direct pm 
tion the number of pieces that ca 
tested. Efficient handling of the 

oftentimes can do more to increas! 
number of pieces tested than # 
amount of quickening the operatia 
the tester itself. 

The design of the motorized ‘B 
well’”’ testers is such that no tim 
wasted after the material is i 
in the machine and no time & 
through idle cycles of the mm 
when the specimen must be 
position with care. Readings ae# 
lutely independent of  variatio 
thickness of pieces tested. 

There are not many appi@ 
where motorized equipment wil 


Apel i 








3 and 4-Way 


long Length Drills Control Valves 
Special Size Taps 
Carried in Stock 


For operating single 

or double acting air, 

steam, water or oil 

cylinders. Made in 

speed and carbon drills, taps, lever, foot, solenoid 

gers, milling cutters, hollow mills, and motor operated. 

wills, drill rod, die sets, etc. All pressure up to 3000 Ibs. Bulletins 
4 on request. 


Other Products: Arbor Presses, Flexible 
Couplings, Steel and Stainless Ball Floats, 
Steam Traps and Separators, Air Separa- 
Send for catalog. tors, Traps and Vents, Etc. 


Mancorperetea) | | W.H, NICHOLSON & CO. 


CENTER ST. NEW YORK CITY 136 Oregon St., Wilkes-Barre, Penna. 














BERGRAM 
Tool Grinder 


Accurately Grinds . . . 

Spiral End-mills 

2 Small Cutters 

1 Reamers—straight and tapered 

4 Taps—both lands and flutes 

S formed Tools 
Instant Set-up. Will handle 
tools from 1/16" to 3" di- 
ameter and up to 6" in 
length of flute. 

"mu will want one in your shop. 


We mow for illustrated folder. : 

ERGRAM MECHANICAL ENGINEERING CO., Inc. 

HARTFORD AVE. 4 NEW BRITAIN, CONN. 
ee a 2 Ee Ne ee 
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decided advantage to the user, but for 
such applications the Q Model ‘‘Rock- 
well’’ and ‘‘Rockwell’’ Superficial Hard- 
ness Testers are said to give genuine 
‘Rockwell’? numbers on a _ machine 
which conforms to the high standards 
of precision and accuracy that are 
built into the hand-operated models. 
With the Q Model products can be tested 
to the same hardness limits as pre- 
viously. It is not necessary to sacri- 
fice the quality of inspection for the 
sake of making more tests per day. 





Pioneer Coolant and Lubricant 
Pumps 

An additional series of coolant and 
lubricant pumps has been announced 
by the Pioneer Engineering & Manu- 
facturing Company, 31 Melbourne Ave., 
Detroit, Mich. The units are designed 
especially to be used in conjunction 
with machine tools or auxiliary tanks 
where the unit must be driven with a 
flat or V-belt, chain, gear, or flexible 
coupling, or where it is impossible or 
impractical to mount motorized models. 
They are said to be particularly desir- 
able for use on export or foreign ship- 


ments where the electrical cha 
tics usually have a tendency ty , 
the motor speed and therefore the 
livery of the unit. All parts are jy 
changeable and the entire assem) 
may be used in place of other stan 
types regularly furnished by this g 
pany. 

The Model FV (Foreign Vertical) 
the Model FB-V (Foreign Bracket y 
tical) are designed in such a way 
be submerged directly into the 
or reservoir and to be attached tp 
side of the tank or machine 4s 
quired. The FB-V may be susp 
by the foot bracket attached ty 
pump, whereas the Model F-V yw 
be mounted with the convent 
brackets and flanges available for 
with all other types of Pioneer ver 
pumps. 

The Model F-VB is built for moy 
ing on the side of a coolant tank 
machine pedestal for close coupled 
stallation. No auxiliary inlet piping 
required. 


All of the units are built in ca 
ties up to 175 g.p.m. and pressure 
to 53 lbs. per square inch. The units 
of the open impeller type with part 
lar attention being paid to obtainm 











Work held by draw in collets. 
close automatically. t 
Indexes without loss of time for milling 1, 

%, 6; 3, 
time required. 
and accurate in operation. 


70 S. CLIFF ST. 


Mill Over 1,000 Parts Per it 


WITH THE 


NEW Dearborn Automatic Chue 


and Indexing Fixture 
Collets op 
Work automatically ¢ 


12 or 24 sided pieces. Minimum 
Speeds up production. 


J. W. DEARBORN 
ANSONIA, COMM 








No. 1 Capacity 0 thru 3/32” wire, $1.25 
No. 2 Capacity 0 thru 3/16” wire, 
No. 3 Capacity 0 thru 5/16” wire, 








Here’s a Real Spring Winder! 


WIII Earn Its Cost In one 
The HJORTH Perfection Spring 
offers the ideal means of winding ett 
sion, compression, torsion, tapef, 
taper, or left hand springs. Try o# t 
your shop. You'll like it and the pri fe 
is reasonable. 

12 BEACON i. 


HJORTH LATHE & TOOL CO. wosum'. 





178 MODERN MACHINE SHOP 


April, 





Cal cha 
dency ty J 
cael te 


tire 4 cana 
Other stan; 


d by this , 


Nn Vertical) 
n Bracket j 
ch @ way 
Into the 
ittached tp 
lachine as 
be susper 
tached to 
lel F-y 
rilable for 
'ioneer vert 


ilt for mou 
Olant tank 
Se coupled 
inlet piping 


lilt in ¢ 
Pressures 
The units 
with part 
. Obtain mi 





COST CUTTING 
JOOLS 


gROUND RADIAL 
tELIEF 


CIRCLE “R" 


Combination Center Drills 
Wil give more production at less cost. 
le sure to demand Circle "R" Tools. 


Send for Catalog “H” 


@RCULAR TOOL CO., Inc. 


PROVIDENCE * RHODE ISLAND 
RRANCHES—Chicago, Detroit, Indianap- 
ws, Philadelphia, Cleveland, New York 








SAVE TIME 


aS 
Wight Squeeze. ym napicliieny 


ones ie n 
SANDS IN 


4Y PUMP & EQUIPMENT CO 





TYPE “T-C’ 
(Rotating) 


(Also in Non-Rotating Type T-G 


Tangent Chaser DIE HEADS 


Designed to tse tan- 
gential chasers, these 
rotating heads will cut 
extremely accurate 
threads on long pro- 
duction runs. 


Collapsible MACHINE TAPS 


Universal machine taps used as a station- 


ary tap with handle or as a rotating tap 
by removing handle 


WRITE FOR DETAILS 





uct | MURCHEY MACHINE & TOOL CO. 


DETROIT € MICHIGAN 








Murchey Manufacture All Styles of Self-Open- 
ing Die Heads, Collapsible Taps, Bolt and 
Pipe Threading Machines, Pipe of 
Machines, Double End Reaming. r 

and Drilling and Threading Machines 
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Pioneer Coolant and Lubricant 
Pumps 


mum efficiencies 

and high heads, 

thereby permit- 

the use of fil- 

ters. Abrasives 
or other foreign matter in suspension 
in the liquid being pumped will not 
damage or impair their efficiency or 
life. 

A special mechanical seal is used in 
all Pioneer pumps, so designed as to 
eliminate shaft friction and the need 
for repacking. This also eliminates the 





4 TIMES AS FAST 


e This U. S. Mul- 
tiple Drill Head 
drills four heads 
at once... does 
your drilling job 
4 times as fast. 
With other U. S. 
heads, as many as 
50 holes can be 
drilled at one time. 
Let us show you 
how to save money 
on special jobs. 


Send blue prints 


for estimates. 


The United States Drill Head Co. 


1954 Riverside Drive 
CINCINNATI, OHIO 
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necessity for maint 
ing pump locations 
relation to liquid Jeyd 
particularly in the Py 
model. The pumps op 
ate at motor speed , 
otherwise, and ‘3 
no relief or bya 
valves in the deliv 
line to protect the pun 
or motor when the ey 
ant supply is throttle 


Federal Super Se 
sitive Comparator 


To the line of dial indicators made} 
Federal Products Corporation, 1144 Bij 
St., Providence, R. I., has been adi 
the Super Sensitive Comparator ily 
trated herewith. The indicator on tha 
comparator is especially designed f 
fine sensitivity and repetition qualities 
The contact point spindle is supporte 
by a spring bellows which eliminatg 
friction on the spindle; thus intem 
friction and inertia have been reducg 
to the minimum. 

The lever at the side of the indicat 


AUBURN 





SPECIA 
BALL BEARING 


MADE TO ORDER 


Auburn Special Ball Bearings are} 
made to customer’s dimensions or 0 
answer specified service conditions. 
Send details of your problem ani 
get the Auburn Answer. 


Write for Catalog. 


AUBURN BALL BEARING ¢ 


69 CLARISSA ST., ROCHESTER, " | 





A ori, 1934 











The Desmond 


CRACKERJACK 


Grinding Wheel Dresser 


fect the pup 
‘hen the 
is throttlg 
ae A THOR Stamp 
] ; can't be beat for 
Uper den clear, uniform marks 
IM Parator —for long life. They're 
Ors made} gt eee you more The 4" dia. wheel is mounted on 
yn, 114 Bi a PS om: dust protected ball bearings with 
been adds Made of special, correctly- eslaoe tuna: eatin 
arator ill heated alloy steel. Central strik- y "yP : 
o On thigliss point gives uniform indentation. It will quickly dress a square edge 
na mb side marking makes them easily or bevel on your grinding wheel. 
| “Mxd—easily used. Write for Catalog. 
7 olteie : The Desmond-Stephan Mfg. Co. 
us tnecalie Pittsburgh Stamp Co. URBANA, OHIO 


en reduce - ‘ = 
WCANAL ST. e PITTSBURGH, PA. Canadian D.-S. Co., Hamilton, Ontario 
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CIA 
EARINGS 


Most complete line. Metal cut- 
ting machines for every size 
and purpose—Full automatic— 
Production — General Utility — 
For small shops and large. Write 
for prices on the new “RACINE” 
Utility saws—6” Capacity—Both 
Wet and Dry Cut types. Also for 
Production and heavy duty Hy- 
draulic machines. Fastest cut- 


W3B “ .9 *7° is - 
RACE Contig UMtY S@” ting — Remarkably low prices. 


‘Standard the World Over’’ 


RACINE TOOL AND MACHINE COMPANY 


1770 State Street ~ Racine, Wis. 
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controls the fine adjustment of the con- 
tact point after the indicator has been 
brought to approximate position on the 
vertical side and clamped. The frame is 
designed for maximum rigidity. The in- 
strument is exceptionally simple and 
practical for checking other instru- 
ments, gages, and any work which re- 
quires a high degree of fidelity. 

The indicator is graduated in 0.0001 
in. and the total range is 0.003 in. The 
dial shows plus or minus 0.0015 in. The 
maximum height from top of anvil 
clamp block to contact point is 4.488 in. 
and the depth from center of contact 


Millerette 


A SPEEDY 
ACCURATE 
MILLING 


ATTACHMENT 
for LATHES 


> DRILL 
PRESSES 


ETC. 





Will cut spur and bevel gears, milling, 
yraduating and keyseating. A useful and 
convenient attachment in any shop. 


Write TODAY for bulletin. 


THE PRODUCTION MACHINE 
TOOL COMPANY 
629 E. Pearl St. Cincinnati, Ohio 








Federal Model 110B-3 Super Sensitive 
Comparator 


point to vertical slide is 2-31/64 in. The 
contact point has a diamond tip. Th 
base is 10% in. front to back and 7% 
in. wide. Height of column, 13 in 
Weight, 35 pounds. 





Landis Special Reaming and 


Chamfering Fixture 


The Landis Machine Co., Waynesboro, 
Pa., announces a reaming and chanfer- 
ing fixture for use in Landis 4, 6 ani 
8-In. Stationary Pipe Die Heads. The 
fixture will perform the reaming ani 
chamfering operation, during the 
threading operation, on all diameters of 
pipe within the capacity of a head. 

The Landis Special Reaming Fixture 
is simple in design and can be applied 
to any Landis Pipe Threading and Cut: 








N. S.—GROUND FROM THE SOLID after hardening 


MH SEVERANCE Midget Milling Cutters 


Save 75% on Many Jobs 


One tool engineer said: ‘‘We are just waking 
up; we've half a million uses for your tod. 
Why put up with grinding dust, hand filing 
+ obsolete rotary filing, etc.? Let Severance En. 
~~ gineers survey your jobs, Our cutters have’ 
MONEY BACK Guarantee. 
Another engineer writes: “‘I could not gett 
cutter to stand up until your cutter came oa. 
(They ARE real.)’’. 


Write Today for Catalogue No. 12 


SEVERANCE TOOL MFG. C0. 
1516 E. GENESEE AVE. SAGINAW, ith 


— 
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ya DRESSERS 


il save you money 


Out Abrasive Wheel Dressers 
ugood a job as a diamond but cost 
th less to use. No pressure is neces- 
as best results are obtained by just 
hing. Dressing a wheel requires just 
fw seconds. 
dened adjustable bearings last indef- 


ily as they are constantly lubricated 
dil wick. Send for bulletin E37M. 


0, LEE & SON CO. “0 
ABERDEEN, S. D. 








Combination 
Angle Plate 
and V-Block 


A sprecision 

tool that 

holds cylin- 

drical or flat 

pieces firmly 

for drilling, mill- 

ing or grinding. Ac- 

curate .. . saves 
set-up time. 


Combination 
Vise 


A compact, pre- 
cision tool for use 
on surface grind- 
ers. Jaw opening 
—3%”. Send for 
10-day trial offer. 


LINOTYPE PARTS COMPANY 


203 LAFAYETTE ST. e NEW YORK 








FOR PRODUCTION 


(MORE TAPPED HOLES PER TAP) 


INSIST ON WINTER TAPS 


Your tapping costs will 
be less with WINTER 
QUALITY TAPS on the 


job; a trial will convince 


Their rapid and uniform 
cutting action insures 
smooth threads and ac- 


curate fit. 





SWNT MPANY ERS 





MAIN FACTORY: WRENTHAM, MASS — BRANCH FACTORY: DETROIT, MICH. 





Tap and Die Division 


OF 
THE NATIONAL TWIST DRILL & TOOL CO., DETROIT. MICH. 
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Landis Special Reaming and Chamfering 
ixture 


ting Machine employing die heads of the 
above sizes. The fixture consists of a 
driver which is gripped in the pipe sup- 
port at the rear of the crossrail, a cen- 
tering ring which fits the bore of the 
crossrail supporting the driver in proper 
position, and within the driver a pres- 


sure spring which exerts a force ap, 
a reaming tool holder which has qq 
ing fit within the bore of the q 
This assembly is held together } 
draw screw which passes thro 

driver to the opposite end where jt 
adjustable to vary the spring p 

A separate reaming tool is reg; 
for each diameter of pipe. The to 
supported and locked in position jp 
reaming tool holder by means ofg 
head cap screw. In order to give 
support to the reaming tool, the reg 
tool holder covers only a partial 
of the head; thus, several tool hoi 
may be required to cover the comp 
range of a head. 

The use of this special fixture jg y 
to improve the quality of the wor 
that every thread cut is unifon 
chamfered and reamed. Likewise | 
use of the tool will effect an increag 
production, since the reaming 
chamfering operations are _perfom 
during the threading operation. 


OSs 


Kennametal Tipped Took 


Kennametal tipped tools, mage 
McKenna Metals Company, 300 Lis 
Ave., Latrobe, Pa., are now available 
three standard styles of blanks 





WHITNEY - JENSEN BRAKE | 





No. 8 Imperial 
Punch 


No. 4 Angle 


lron Shear 


Whitney Metal Tool Co. 


110 FORBES ST. ROCKFORD, ILL. 








(BANT RIVETER 


e Pioneers in the riveting field. He 
from smallest to 54” diameter, eit 
noiseless spinning or vibrating 
method.—Sizes to meet all needs.—Ty 
clude Vertical and Horizontal 
Spindles. 
Write for literatere—and des’t 
forget te send samples. 

THE GRANT MFG. & MACHINE 0. 

96 Silliman Ave. Bridpepert, 
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BISCO 


1fOOL STEEL TUBING 


‘waste time and money in drill- 
from the solid . . . Order BISCO 
ML STEEL TUBING. 
pt shipments from stock in sizes 
mite diameter and 2” wall thick- 
Other sizes to your specifica- 
Investigate and save! 
also supply: Stainless Tubes, Air- 
nit Tubes, Mechanical Tubes, Pres- 
ize Tubes and Ball Bearing Tubes. 
Finished Steels. Tool Steels. 


Write today. 


E BISSETT STEEL CO. 


™ East 67th St. © Cleveland, Ohio 





S 








[> 


UG BUSHINGS « 


 Standls tdized 


Acme Drill Jig 
Bushings are 
made by the most exacting, scientific 
Mtthods—insuring long wear, accu- 
tm Gt, and absolute satisfaction. A 
Samardized product, carried in stock 
fi prompt delivery in over 10,900 
“andard items—all ~~ 
Winished and ready 
frase. Special sizes 
made to order. 


> cm a 
LaFlin St. Chicaqo 








_— 
> 


is the 
reason why you 
get far longer use 
from-------:-. 


**HALLOWELL”’ 
STEEL -- STOOLS 


The distinctive full-welded joints of all 
“Hallowell’’ Steel Stools makes them 
practically one rigid piece of steel. 
They’re built firm and they stay that 
way. Wiggling workers can’t loosen-up 
the joints on these like they do with or- 
dinary riveted stools. This means “Hallo- 
wells” last far —— and cut replace- 
ment costs to nil. — 


cost is surprisingly low. 
Write for catalog on com- 
plete line. 


Fig. 1267 Fig. 1249 
Pat. app. for 


STANDARD 


PRESSED STEEL CO. 
JENKINTOWN, PENNA. 


Boston 
Detroit 
Indianapolis 


Fig. 1334 
Pat. app. for 


Box 556 San Francisco 
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which the tools may be tipped by the 
user or in an assortment of 18 styles of 
Kennametal tipped tools for operations 
such as reaming, boring, tapping, mill- 


Sew | 


Style No. 11 Kennametal Tipped Tool and 
Surfaces (X3) Machined with Kennametal 
and with Another Tool 


ing, gaging, and so on. The illustration 
shows the Style No. 11 tool, tipped with 
Kennametal, and the unretouched in- 
serts show the smooth finish obtainable 
by the use of Kennametal working on 


form-tooled bar stock (magnifieg ; 
times) as compared with the 
face as machined with a different 


Starrett “Universal Juni 
No. 564 Indicator 


An unusually sensitive and fp 
indicator, to be known as the Sig 
‘Universal Junior’’ Indicator Np, 
has been introduced by The L, § 4 
rett Co., Athol, Mass., in answer 
demand for an indicator that eoujj 
used for the widest possible rang 
applications. The unusual flexibjjij 
the tool is the result of a combi 
of special features. 


The ball joint contact point is he 
a friction joint which permits it 
moved to any angle. This friction; 
is mounted at the end of a mf 
friction sleeve which can be turned, 
pletely around. In addition, the inj 
tor itself can be mounted on the ts 
the side of the shank. The ranp 
adjustment makes it possible tom 
the indicator for any operation »{ 
the graduated scale is always in 
most convenient position for easy 
ing without physical or eye strain 








on tool. 


All muscle! No fat 


One Remco brace rod is worth 100 Ibs. of cast im 
Strong, rigid, this Remco Motor Drive is built lik 
a bridge. Three point suspension, instead of one0 
two points. Vibrationless! No overhang. No stra 
Simple installation. Low price. Investigate 
Remco Products Corp., State and Hay Sts., York, i 


REMCO MOTOR DR 


for LATHES, SHAPERS, DRILLS, MILLING MACHINES, 











HEAVY <Autow> DUTY 


Continuous Hinge No. 290 ," : 


A Heavy 
For Heavy 
Stocked in 7 i 
lengths, i and 
when wide 


widths to 
For details wet 
Auto Mouldin 
& Mfg. Co. 
2en0 6. ana 
CHICAGO 
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(magnifieg ' 
h the g 


i Cutout Section Showing 
& differen}: 


For your Locking Ring in Place 





yr Protection 

al Jun install MA 
dicator 

ve and 

as je Pat'd. 
Icator No f 
The L.§ Pending 
6 nat _ “The Nut that can't shake loose” 


every place where 
other nuts fail to hold 


Why take chances? Use “Unshako”’ Self- 
Locking Nuts exclusively on all your 


Oint is he 
P " equipment that vibrates or shakes. The 














ermits it tp ee - ; - 
is friction j built-in locking ring is always on guard, 
ove lubrication prob- ready to spring to life and grip the bolt 
of @ rol my end large or or stud if the nut shows any tendency 
; cal typ of —— to back-off. “Unshako” Nuts are one-piece, 
ion, the ini = nade easy to install, can be used over and over 
1 on the ts aipedd then wed rial again. For more information, write — 
a an ificati 
sin ae ee STANDARD PRESSED STEEL CO. 
ration » ITS BROS. MFG. Co. Branches JENKINTOWN, PA. Branches 
always in Boston Box 556 “Chicago 
for 1] years of ih cup “experience Detroit é St. Louis 
eye strain §. Kilbourne Ave. Chicago, Mlinois Indianapolis San Francisco 
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Just a few of the many standard shapes which are carried in stock. 


Write for full information. 
“8 Persuinc Ave. M. A. FORD MFG. CO. Davenport, Iowa 
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without the use of double scales or mir- 
rors. In addition, this tool is furnished 
with a brass collar which serves as a 


Starrett ‘Universal Junior” No. 564 Indicator 


clamp for attaching the indicator to the 
jaw of a height gage. 

The ‘‘Universal Junior’? has a range 
of 0.012 in. by thousandths. Case- 
hardened steel and die cast parts are 
used throughout the tool. 


Single Lever Spindle Speed 
selector for B. & O. Nos. 5» 
7 Universal Turret Lathes 


The Single Lever Spindle Speed py 
selector now available on Bardon 
Oliver Nos. 5 and 7 Universal Ty: 
Lathes, products of Bardons & Oj» 
Inc., Cleveland, Ohio, is said to 
a number of the demands of moj 
manufacturing. Handling time js » 
duced because the spindle speeds m 
be preselected at any time and shifts 
almost instantaneously by the gp 
control lever. The spindle speeds g 
indicated on a dial. In cases whe 
two or more speeds are needed m 
particular job, the operator will ty 
the preselector dial to the second spe 
while the machine 


movement of the single control lew 
opens the clutch, shifts the gears » 
reconnects the drive to the spindle, 
ting the machine for operating at t 
new speed. 

The conventional clutch lever is ux 
in operating the preselective gear shif 
As the lever is moved from the forwz 





LAPPED and POLISHED 


DIAMOND 
BORING and TURNING 


TOOLS 


e@ For boring and 
turning all non- 


ferrous metals, 


bakelite, hard 
rubber, etc. 
Strong and keen 
cutting. Guaran- 
teed to perform 
satisfactorily. 


Write for prices and 
recommendations. 


Offset 


WHEEL TRUEING TOOL CO., Inc. 
13931 GCAKLAND AVE. e DETROIT, MICH. 








40 Types of Meylan Stop Wattles 


A WATCH FOR 
EVERY PURPOSE 
Ask for FREE folder Me 
4S fully illustrating al 
describing some 40 ts 
of stop watches. No sie 
men will call. 


A.R. & J. E. Meylan 


“Specialists in timing 


instrumen 


260-64 W. 40th St. « New Yor 











CENTERLESS 
GRINDING 


Accuracy—Prompt Service 


Commercial Centerless 
Grinding Co. 


6538 Carnegie Ave., Cleveland 
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ickly 
th a NUMBERALL 


Made with 1 to 10 whecls. 
Stamp in perfect alignment. 
Shank for Hand or Press 
Stampin’. Platform for stamp- 
ing ame¢ 

Plates and i Be 
other small | Platform 
articles. 


This is the Norgren Vitalizer Unit that 
cleans and lubricates the power that drives 
NEW Quick Pa Ma- air tools. The strainer removes grit, 
chine. One wheel can scale and practically all of the moisture. 
es oe gests by The lubricator automatically oils the air 
| auction a stream. The result is vitalized power. 
’ Y Write for specifications, sizes and prices. 
: NUMBERALL STAMP 

ating at thal oem lee & TOOL Co. T 
a S- Huguenot Park, C. A. NORGREN CcO., INC. 
; Staten Island, N. Y. 216 Santa Fe Drive Denver, Colo. 
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Set Studs 
"THE ROLL GRIP WAY" 
with the TITAN Stud Setter 


The TITAN drives or removes studs by gripping 

unthreaded body of stud and turning slightly to 

left or right. It drives studs having as little as '/2" 

of gripping surface. Release is just a matter of reversal accomplished in a 
split second. 

Used as a power tool, it may be driven by electric, air, or machine tool 
equipment. (Manufactured under the Kirkland Pat. No. 2069527.) 


RATCHET TYPE 


For corners where interference prevents complete rotation of 
T Handle tool. Tool slipped over studs is ready to go. Right 
or left hand drive with ratchet control. The roll grip means a 
quick trip from stud to stud. 


Write for further details. 


TITAN TOOL CO. Fairview, Pa. 
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or neutral brake position, it passes a 
point at which it may be slightly de- 
pressed. At this point the clutch has 
been disengaged and the gears are 
coasting momentarily. Depressing the 
lever is an effortless motion which opens 
the valve to a hydraulic system and 
allows the oil to flow into predeter- 
mined cylinders, causing certain sliding 
rears to move into positions corre- 
sponding to the spindle speed pre- 
selected by the dial, upon which the 
clutch is re-engaged. The entire opera- 
tion takes but a few seconds. The hy- 
draulic shifting of the gears eliminates 





ATT es Sy 
TING OF SHEET METAL 


BEVERLY cuts flat to any 
size or shape. Three sizes: 
No. 1, weighs 16% _Ibs.; 

cuts up to 14 gauge. No. 2) 
weighs 32 lbs., cuts up to 
10 gauge. No. 3 weighs 5 
lbs., cuts up to 3/16 gauge. 
Write for ciroulars and prices. 


BEVERLY 
ThroatilessShearCo. 


3004 W. 111th St. 
Chicago illinois 








NO BELT SLIPS 


With Vacuum Cup 
METAL PULLEYS 


Eliminate belt slippage 

and increase mac +) 

production. On hard 

drives, belt life increased 

2 to 5 times. Will not 

wear down or uneven. 

Patented LOW PRICES on produc- 

tion line. Sizes: 2” to 72”. 30-day free trial offer. 
TRY ON YOUR WORST DRIVE. 


VACUUM CUP METAL PULLEY CO.), Inc. 
12536 GRAND RIVER DETROIT, MICH. 








practically all physical effort. 

To assist in obtaining the correct » 
dle speeds for any type of work { 
spindle speed selector dial includes 


ve = 
— Lever Spindle Speed Preselector 
. Nos. 5 and 7 Universal Turret Lat 


chart of cutting speeds based on th 
use of modern tools. A _ scale on t 
stationary cover is graduated to rn 
surface speeds in feet per minute. 0 
the drum is a plate which gives { 
spindle speed and below that is a ch 
showing diameters, opposite the ¢ 
ting speeds. The cutting speed ch 
gives all the diameters corresponiiy 
to one spindle speed that fall within 
definite range of surface cutting spec 
the diameters being expressed in inchs 
and fractions. Removable clips on th 
dial carry numerals indicating the mm 
ber and sequence of speeds desired ft 
the operations. By placing the spind 
speeds above the cutting speed dh 
with figures of considerable size, th 
are read at a glance by the operator 
he stands at operating position 
means one important thing —a qi 
visual check-up on whether the m 
chine and tools are being used 7” 
advantage. 





IT TURNS WITH 





THE WORK 


8 years continuous use has 
proved its value. 


Sturdy radial and thrust b ! 
ings insure rigidity and 4 
capacity. 


Write for catalog ad 
trial offer: j 


STURDIMATIC TOOL q 
5222 THIRD, DETROIT 
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STANDARDIZED 


Steel 












€ 
‘TYPE GB GROOVED RACES Steel 


MALL THRUST BEARINGS 


Preselector STANDARD SIZES OR SPECIAL DE- 





DROP FORGED STEEL 
Standardized Die Sets, embodying 


| Turret SGN to your ot geen es many exclusive features, a listing of 

sketch or worn sample, regardless o more than 185,000 stock sizes and 46 
sased on aadition, for quotation, without ob- different styles afford a service that 
scale on ligation. e Our complete catalog will is unsurpassed. 


at tip you in making selection of bear- 
pees ings—shall we send it? 


at eam THE GWILLIAM CO. 


ite the 8 Furnam St., Brooklyn, N. Y. 


Send for Our New 288-Page Catalog 


E. A. BAUMBACH MFG. CO. 


1806 S. Kilbourne Ave. Chicago, Hl. 
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Starrett Small Hole Gage 


No. 829 


The Starrett Small Hole Gage No. 
829 illustrated here has been designed 
by The L. S. Starrett Co., Athol, Mass., 
for measuring small holes and internal 
dimensions less than those ordinarily 
handled with telescoping gages. The 
gages are available in sets of four gages 
covering the ranges of % to 2/10 in., 
2/10 to 3/10 in., 3/10 to 4/10 in., and 
4/10 to % inch. . 

The end of each gage is in the form 





M-D Facing Heads 
With Automatic Feed 


Can be attached to Column 
Boring Bar, and Drilling or 
Milling Machine spindles. Sin- 
gle point tool travels radially, 
from center outward or reverse, 
feeds automatically and covers 
faces 6” to 30”. 


Write for circular. 


MUMMERT-DIXON CO. 
120 PHILADELPHIA ST., HANOVER, PA. 











| SHEAR-CUT 
END MILLS 


Here s @ cumpiete tne ol 
Single and Double 
End Millis. 

They save time and money. 
Specify Progressive 
Shear-Cut End Mills. 


' Write forcatalogand prices | | 


PROGRESSIVE TOOL & CUTTER CO. 


2345 WOLCOTT ST . FERNDALE, MICH 
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Starrett Small Hole Gage No, &% 


of a split ball which is expanded yi 
cone controlled by the knurled kn) 
the end of the handle. The ba 
placed in the hole, expanded to get{ 
‘“‘feel,’’ and the measurement is t 
ferred to a micrometer. The 
well balanced, highly sensitive im ¢ 
tact and adjustment, and are ha 
against wear. 


Billings Cut-Off Tool ’ 


The Billings & Spencer Com 
Hartford, Conn., announce the Billi 
Cut-Off Tool for cutting round sx 
including drill rod, wire. or the =m 
diameters of bar stock. The ta 
said to be especially useful in toolrm 
tool cribs, stock bins, stockrooms, 
houses, and so on. 

The tool will cleanly cut off dln 
and wire from 0 to % in. round md 
sive without leaving a burr. Thk# 
ered ends of the stock are not dis 
and are free for entry for 
cuts. The tool is fast in action # 








PYRO 


THE IMPROVED 
SURFACE PYROMETER 


ELIMINATES GUESS WDRK! 


A self-contained, rugged, quick- 
acting, accurate and scientifically 
designed instrument for curved or 
flat, stationary or moving surfaces. 
Other models including the NEW PYRO 
Combination Surface and Needle Pyro 
meter are available. Write for new 
Bulletin No. 120. 

The Pyrometer Instrument Co. 
101-105 Lafayette St., New York 
























; DIAMOND DRESSER 
AT STANDS ABUSE 


Dressers stand abuse because 
don’t depend on one diamond. 
d, they have a multitude of sharp, 
damond cutting points permanently held 
inaspecial matrix. To = a new cutting 
surface just ~~ the dresser a quarter 
um in its holder. No remountings! No 
cme! Lower cost! Send for catalog 
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The bal MICARBOLOY CO., INC. 
led to get dim IM) E 6 Mile Rd., Detroit, Mich. Cate 
me is tr Cleveland ‘\ evar or — 
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|AMOND IMPREGNATED WHEEL DRESSERS 


Ted 








Quicker assembly... 
Lower cost with 


WHITNEY 
Woodruff 
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e Whitney keys are 
easily fitted — because 
they’re accurately made. 
That means time-saving, 
money-saving assembly 
of shaft and keyed 
member, Yet Whit- 
Aney keys reach 
deep in the shaft, 
stand greater strain, 
can’t roll over. 
Write for Catalog 
V-111 and price list. 


hain & Mfg. Co. 
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Try 
GRADE 


51 


: Cemented 
» Carbide 


For 
Fine 
Boring 
in Steel 

















This fine 
cont 


ade of cemented carbide metal produces an 
ceepone. ly good finish in a wide variety of steels, on 

nuous or intermittent cuts. Long life—accurate pro- 
duction—minimum cost. Send drawings or sample parts 
for our recommendations. 


SUPER TOOL COMPAN 


21650 HOOVER RD. 
DETROIT, MICHIGAN 
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SURFACE and BENCH PLATES 


Tt" x 15" 

12" x 18" 

18"'x 24" 

24" x 24" 

24" x 36" 

Properly Heat 

Treated, Thor- 
oughly Seasoned. Write for Complete Price List. 
THE MASTER TAPPER CO. 
4 MAIN ST. e BELLEVILLE, N. J. 








GE AR IN STOCK 
immediate Delivery 
Gears, speed reducers, 
sprockets, thrust bear- 
ings, flexible couplings, 
ulleys, etc. A complete 
ine is carried in our 
Chicago stock, Can also 
quote on special gears 
of any kind. Send us 
our blue prints and 
inquiries. 
Write for Cat. No. 80 
CHICAGO GEAR WORKS 
769-773 W. Jackson Bivd., Chicago, Ill. 











;amMons 
oye REAM ERS 


. \\ END MILLS 


MES OL eT Ores 


SPIRAL, SPECIALISTS 
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to operate, and requires a minimum 
exertion, since it is designed to 
directly the leverage applied. I ¢ 
be attached to a work bench perm, 
nently or can be set up in a vige ina 
few seconds. ; 
The tool is drop forged, carefully m. 
chined, properly heat treated, ang 


Billings Cut-Off Tool 


designed to give many years of servit 
The bar is 15% in. long, % in. in di 
eter, and is finished in a gray “Du 
finish with bright red end. The cits 
cam and block is in a natural m 
proof finish. 


Boye & Emmes 20-In. Model 
Geared Head Lathe 


The Boye & Emmes Machine ™ 
Company, Cincinnati, Ohio, has brou? 
out a 20-in. x 10-ft. Timken geared 
lathe to be known as the Model ©.” 
key drive spindle has a long tape 
No. 2 nose. Twelve spindle speeds # 
available, the standard range being ¥ 
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EX LAYOUT oTAIN 
NEW—BETTER 


Will not chip—Peel—Rub of. 
Dries instantly. Will not ternish or 
harm tools or material. jains no 
acids. Simple, safe to use. 


BEX LAYOUT STAIN | 
REMOVER 





Vite for Free Sample. F. O. 8. PITTSBURGH, PA. 
‘ok PRODUCTS COMPANY 
Ny RO oe PITTSBURGH Pa 





lew Nesting Type Tote Pans 


Lots of 50 
$1.00 each 


20" long x 12” wide x 612” deep. 
ga, drag holes and handles both ends. 





lets of 100 & 200 less 3%; 300 up less 5% 





iL. LUCAS & SON, INC. 
| Fox Street Bridgeport, Conn. 





Reed 


MICROMETERS 


Guaranteed accurate 
within .0001” 


Made in 0 to 6” outside capacity to 
read in thousandths and ten thou- 
sandths. Also Inside Micrometers in 
1%” to 32” and Depth Gauges 0 to 
3” reading in thousandths. Cleaned 
and adjusted at any time without 
charge. Write for catalog and prices. 


KNURLS 


150 Styles 
and Sizes 
Special Knurl 
Facilities 
Unlimited 
Quick Delivery 
Highest quality—accurately cut. Finished after 
hardening by Reed special process to insure 
longest wear and best work. Send for circular. 


REED SMALL TOOLS WORKS 


40 Dewey Street e Worcester, Mass. 











REDUCE 
PRODUCTION COSTS with 


OTO I 


REG. U. S. PAT. OFF. 


-- a Lubricant in 
Powder Form 


Oil-less—Greaseless—C ombustion- proof—T emperature-proof—WF ater- proof 


DEEP DRAWING =.7°.<<.: 
cleaner draw- 
--.% cut down metal cracking or wrink- 
®2 minimum ...to increase the number 
tewings made without re-dressing the dies; 
two ounces of Motor-Mica to one 
@ your drawing solution. Works equally 
bot or cold drawings and exceptionally 
a Stainless steel, The use of Motor-Mica 
mS More continuous runs, increases pro- 
Sen and lowers operating costs. 


Ted also in Cutting Oil for turning, drilling, milling, threading and 
n wire drawing it not only improves fini 


Qe ran per tool grind. 


for BEARING Mix with lubricants 
to form a protective 
coating on wearing parts to prevent bearings 
from running hot...will cool hot bearings 
while machines are running. Motor-Mica main- 
tains a constant lubricating film... reduces 
friction and heat to a minimum ... for use on 
heaviest machinery or most delicate mechan- 
ism. Does not cake, gum, harden or dry out 
... protects metal from touching metal. Pays for 
itself in what it saves—a little goes a long way. 
inding . . . insures 
but increases die 


i= Packed in 1 1b., 5 Ib., 10 Ib., 25 Ib. and 50 Ib. containers. 25 years of Satisfactory Service. 
Manufactured by 


NIL 


LUBRICANTS CO., 3462 N. Clark St., Chicago, U. S. A. 


Distributed by 


MOTOR-MICA SALES COMPANY 
549 WEST WASHINGTON ST., CHICAGO 
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Boye & Emmes 20-In. Model C Geared Head Lathe 


to 436 r.p.m. The headstock gears are 
both splash and cascade lubricated, and 
the spindle journals are lubricated by 
pump with filtered oil through a sight 
glass gage. All gears are made from 
individual hammered forgings, normal- 
ized, heat treated, and the teeth lapped 
after hardening. Shafts are all heat 
treated alloy steel with six integral 
splines. The positive jaw tooth clutches 
are also heat treated. 

The driving motor is mounted on a 
hinged plate in the head end cabinet 
leg, which is designed to provide ade- 
quate ventilation. Power is transmit- 
ted by multiple V-belt, flat belt, or 


Silent cha 
with drive py 
mounted 
friction beari 
ported at eag 
the face inj 
tion journa 
driving clute 
large diametg 
the multiple) 
plate type. © 

Forty-eight! 
thread chat 
available, and: 
rant arrang 
makes it possi 
cut odd threads or coarse leads i 
vided for in the regular range ¢ 
threads. The carriage bearings 
bed consist of two 90 deg. inverted’ 
and the flat at the front with full la 
scraped bearings. The carriage V's 
32 in. long. 

The apron journals, bed ways, « 
riage cross slide, and cross feed a 
journal are automatically lubricated 
a pump in the apron actuated bya 
ion meshed with the bed rack. Driigy 
clutch start and stop levers are loc 
directly under the head in addition 
one which is attached to and tn 
with the apron. The distance be 





BUY ECONOMY 


HOLLOW 
SET 
SCREWS 


SOCKET 
HEAD CAP 
SCREWS 


Try Them On Your Next Job! 
Or Write For Samples Today. 


ECONOMY 
MACHINE PRODUCTS 
COMPANY 
5216 Lawrence Ave., Chicago, Ill. 








TANNEWIT 
Abrasive Cut-off Machi 


Uses Abrasive Whetls 
Saws, and instantly 
and cuts an - 1 
45° left to 45° right, d 
clean, instantaneous w 
on metal bars, si 
tubes. 


THE TANNEWITZ WO 
Grand Rapids, Mich 








Universal Die Cui 
for deep drawit 
forming die, pre 
pad control, # 
blanking die 
actions. 


Write for ~~ 
wer pi 
es booklet, 


DAYTON ROGERS MFG.’ 
MINNEAPOLIS e MINE 
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ye Wheels 
tantly 

e iT 
, ct 
taneous 


rs, shapes 


WiTZ Wl 
nids, Mich 


“ 
> dravil 
die, P 

ntrol, # 


die 


5 engineet 
press di 
ooklet, 


MFG.’ 
MINNE 


Aptil 


you machine castings or metal 
you have the problem of 


emake a complete line of quick- 
ing toggle clamps — nationally ac- 
id as the modern, efficient, low- 
method of designing production 
checking fixture. 


lied by Chrysler, Dodge, General 
ws, Packard, Douglas Aircraft, 


tm Electric and hundreds of 
shops. 


“ii now for De-Sta-Co Toggle 
hs new Bulletin No. 39, so as to 
it before you when designing 
Next job. 


OIT STAMPING CO. 


Established in 1915 
WEST FORT ST., DETROIT, MICH. 


» 1939 





rity 
SS yA: SS 


! ae 
YW 7 


SY) a 
GIVEN DEPTHS 


Diagrams illustrate 
** Feed-as-you-need’’ 
combinations for ex- 
acting depth’ require- 
ments. 


77 The outstanding tool de- 
sign development of two decades. 
Use straight shank drills (whole or 
broken) — Use entire drill or any 
part of it for given depths — use 
for single or multiple operations. 


Send for detailed information 
without delay. _ ' 
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centers on an 8-ft. bed length is 48 in. 
Domestic shipping weight for 10-ft. bed 
is 85 pounds. 


Stackbin Assembly Bin 

To fill a need for a uniform stackbin 
assembly bin which can be used on any 
assembly bench, Stackbin Corporation, 
53 Troy St., Providence, R. I., has de- 
signed a new bin which keeps parts 
always within fingertip reach. Made 
with a sloping floor which feeds con- 
tents toward the front, the bins can be 
set up in a semi-circle, and can be 








urate Hole Transfer Made Easy With 
NIELSEN TRANSFER SCREWS 


Simply insert in holes, 
om strike sharply 


and xn have cen 
ind drill cireles 
located. R 
time and eliminate 
spoilage of other 
zi methods. 


m7 Sizes U. S. S.—In- 
™ “expensive — Last for 
ears. 


& 


NIELSEN TOOL & 
1863 Gardner Ave. 


d Write for Circular 


DIE COMPANY 
Berkley, Mich. 








ALL 
ALLOY 


cy PORTABLE SHEARS 
GUARANTEED \) = 


Two Sizes 


No. 1 cuts up to No. 11 gauge strip or sheet. 
No. 2 cuts up to 4” steel plate. 
Special Blades for shearing stainless steel. 


BREMIL MFQG. CO. 


1725 PITTSBURGH AVE. ERIE, PA. 








Stackbin Assembly Bin 


Bw 


stacked one above the other & 
all parts within the most efficient 
ing distance. 

Eight inches long and 2% inches 
these new bins are four inches 
in back and three inches wide nf 
Heavy gage sheet steel and 
construction assure durability and 
life. 





*Sturdybender”’ Pres 

The Steelweld Machinery Sales ii 
ion of Cyril Bath & Company, @ 
chinery Ave., Cleveland, Ohio, 
a new line of smaller bending pr 
which will be called the Sturdy 
line. These machines have bee # 
oped to meet the demand for sm 
production type bending press @ 
of delivering sharp, accurate | 
and precision in multiple 
work. Sizes of the line of pres 
be for handling up to 10-ft.% 
material. 

The Sturdybender line combi 


nnow 





Goan HINGES 


VARIOUS WIDTHS 
and GAUGES 





CONTINUOUS LENGTHS 
WRITE FOR PRICES 


S$ & S MACHINE WORKS 


4541 W. LAKE STREET “ARDWARE DIVISION 


For 


GUAR 


r 

CABIN 
BUTTS AND [a Ee CAS 
BOKE 


CHICAGO, ILL! 
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FEING IS BELIEVING 


When YOU see how a 


WALTON 
TAP 
EXTRACTOR 


Backs out broken taps 
without annealing, drill- 
ing or damaged threads 


YOU'LL BE CONVINCED 


That's why we ship on 
30-days Free Trial. 


Write for Folder 132 
listing sizes and prices 


Each Tool Must Sell Itself 


HE WALTON CO. 
Allyn St., Hartford, Conn. 








MAGNA-SINE Assures Accuracy 


The Magna-Sine is a magnetic sine table that 
holds magnetic material at any required angle, 
single or compound, with a guaranteed accuracy 
of .0002”. 

In the “‘set up’’ shown above, precision limits 
were absolutely necessary. With a combination 
of angles of 6° and 45°, perfect results were 
obtained in minimum time. 

Seven sizes cover all requirements. 


OMER E. ROBBINS CO. 


635 MT. ELLIOTT 2 DETROIT, MICH. 











Announcing 


GROBET Rotary Files 


LS e—_owe_ 
LSS 




















Ait for catalog KG, the most complete catalog of its kind, illustrating hundreds of 
rotary files hand cut, milled cut, ground from the solid; also diesinkers burs. 


GROBET FILE CORP. OF AMERICA NEW YORK CITY 


& 


>, 
QWLG 


aa 


SS 
SWS 


NN 


® SN 2 
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STUR AY gp ibeR 


“Sturdybender” Bending Press 


outstanding features of the Steelweld 
Bending Press, modified for lighter 
work. It has a one-piece all welded 
frame, heavy crown, and side housings 
which in the larger machines are 10 in. 
in width, the manufacturer having 
found that frame stability is a first es- 
sential for sharp bends on continuous 
production. 

The Sturdybender also has the other 
distinguishing features found in the 
Steelweld line; namely, full tapering ram 
with slides that are self-adjusting and 
self-compensating for wear, solid forged 
eccentrics, twin gear and double gear 
drive, Twin Disc clutch and brake, all 


anti-friction ball or roller bes 
ings except mains, pater 

unbreakable ball joints, | 

main and eccentric gearing 
bronze bushed. In addition 
has a hollow bed, and becat 
of frame stability is ideal f 
multiple punching, notchip 
and other serial or separa 
operations where less stun 
construction is likely to meq 
costly die upkeep. The bed ap 
ram take standard } 

punches and dies, and the 
tire machine is designed wit 
a view of standing wp 
continuous production in th 
bending, forming, punchin 
and shaping of lighter m 

rials. 


Leiman Dust Collector 
for Surface Grinders 


A dust collector for contin 
ous surface grinding ope 
tions which is said to be 
per cent efficient has be 
placed on the market } 
Leiman Bros., Inc. 4W: 
Walker St., New York, N. 

The efficiency of the Leiman unit 
due to the dust collecting system a 
ployed in embracing a very powe 
motor-driven suction fan which ¢ 

the dust from the_ surface grini 
through a suction hood and telescy 
jointed piping and transfers it direc 
to a metallic cyclone of ample pro 
tions. 

The cyclone system whirls the 
with high centrifugal force and@ 
centrates the main body of the 
mass into the cone, depositing tt 
means of a powerful vortex Mm 
dust receptacle at the bottom, i 
escaping through a bag which @ 











LOWER YOUR 
LAPPING COSTS 


With Copper Head & 
Laps. Profitably used in 
of leading shops. A ie 
sizes from %” to 244", gradm 
by sixteenths of an inch, ~ 
Many other designs for 
applications. 


Write for Bulletin 4 


Boyar- Schultz Corporal 
2120 Walnut St. —Chicag®, 
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libration Minimized by Underslung Drive 


4 other precision features: 


Water-Cooled Wheel-Head 
Instantaneous Reverse 
Rigid Work-Head 


Positive Stop for Blind 
Hole Grinding 


The New WICACO Precision Tool 
Room Grinder puts you way behind 
the decimal point when it comes to 
close tolerances. 





It will pay you to investigate this ma- 
chine. Write for complete facts. 


THE WICACO MACHINE CORP. 


Wayne Junction * Philadelphia, Pa. 
EST. 1868 


MD Hens 


'DRAULIC FEED 
JRFACE GRINDERS 


iproved in design to in 
‘ase grinding profits in 
plant. Table speeds up 
S ft. p.m, with mini- 
ower and wheel cost. 





x 18” to 14” x 48” 4 

‘ catalog GL-100 de- Pitre o ' 
these versatile High ~ 
recision Grinders. (<a, “ay ‘ ; 

nna, Pista i 

ion Type Machines : oan i ¥ / 
le from 12” x 36” to Mag ai. v 
14”. — nao 


\LMEYER & LIVINGSTON GO. exawesshat tet 
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FASTER ASSEMBLY- 


Ly Kwith Bin Rack Assembly Equipment 


TIME and MOTION SAVER 
1, Parts are condensed. 
2. Gravity Feed. 

3. Till-Type Bins. 

4. Interchange- 

able Bins— 

Complete 
Flexibility. 


the top of the cyclone. 

The bag restrains very fine residue , 
dust, allowing only filtered air to e 
cape. The dust hood can easily } 
attached to the present wheel ; 
by any mechanic. The suction pj 
provided with a telescoping feature ; 
permit raising and lowering of 
grinding wheel. 


Send for 
» Illustrated 

Folder. 

Hatt Co. 
: CONN. 





Spur, Worm, 
Bevel, Helical 


GEARS 2: 


WE DO Surface Grinding, Internal and 
External Grinding, Lapping, Splining and 
Broaching. 

We specialize in grinding hardened steel 
bushings, cam rollers, etc. 

25 years spent in serving the machine trade 
guarantees quality work and prompt service. 
THE TAYLOR MACHINE 
COMPANY 
1919 E. Gist Street Cleveland, Ohio 








Jay 


Leiman Dust Collector for Surface Gri 


face grinding occupies 18 x 33 inches 
floor space. The standard units for 
ternating current operate at 110 


National Acme 11/2 Single 
Spindle Model SM 


Automatic 


To combine maximum production ¥ 
the advantage of a minimum of 
ment for the manufacturer of 
blanks, bearing parts, rollers, studs 
ner races, and similar parts, the 
tional Acme Company, 170 East ® 
St., Cleveland, Ohio, has brought 
the 1%-In. Single Spindle Mode ' 
Automatic shown in the ill 
The Model SM is equipped with & 
slides of rugged design; two lower! 
zontal and one vertical above the 
spindle. All three slides are opem 
by independent cams on the end of! 





The Demagnetizer 


For Alternating Current 


The J & H Demagnetizer requires no 
countershaft, belts, or other intricate 
electrical connections. All that is neces- 
sary is to plug it into the nearest lamp 
socket or receptacle. 

It is of the new Unipole type — heavy 
duty—and can be supplied for either 110 
or 220 volt alternating current. Size 12” 
long, 9” deep, 6” high. Weight 60 Ibs. 


Sold On One Week's Trial 
J. & H. ELECTRIC CO. 


202 Richmond Street, Providence, R. I. 
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A, CENTERLESS 
GRINDING 
@\ STRAIGHT - CYLINDRICAL 
BP  0ULDER—PROFILE Tool Room 
AND DOUBLE DIAMETERS 
All Kinds of Materials 
sCREW MACHINE PRODUCTS, HEAT- 
TREATED AND GRi , IF NECESSARY 


Send Blueprints or Samples for Estimates 
‘R MACHINE COMPANY 





Saves Time.Taps.Trouble 


The Master Tapper cuts direct labor of 
hand tapping by requiring one-fifth the time. 
Eliminates tap breakage. Uses high speed 
ground thread taps at lower cost than car- 
bon taps. 

Capacity—%” N.C. and N.F. Working sur- 
face 14” x 20”. 





heel Quality Write for bulletin. 
here (Wide Vision 


itt for New Catalog. Ventilated Goggles) The MASTER TAPPER Co. 


645 N. A 
LUSTROM MFG. 60.°S7/O'n'a & 4 MAIN ST. e BELLEVILLE, N. J. 














Costs—Increase Profits—Use "L-W" Products 


AW INDEPENDENT LATHE CHUCKS 


W Lathe Chucks are built with 
teel construction and heavily Now Made In 
S gy A to withstand unusual 5 Sizes 
: our independent jaws 
of accurately ground and 10” ....$27.00 
dened steel are reversible 12” .... 31.00 
have 14” tough nickel steel 14” .... 36.00 
Best material and work- 16” .... 45.00 
guarantee satisfactory 18” .... 58.50 


i 
SWIVEL MILLING MACHINE VISES 


Large, Semi-Steel, 85lbs. Made in Two Sizes 
This large semi-steel vise which can be used 
plain or swivel is suitable for milling ma- 
chine, drill press or shaper. Has sturdy 634” 
steel jaws; key slots provide for attaching 
to machine table holding surface and jaws 
at right angles or parallel to table. Shipping 


also manufactures Magnetic weight 90 pounds, 
Demagnetizers, Dividing 642” size 
is and Power Hack Saws. 44," size 


Send for a catalog of the complete L-W line. 


L-W CHUCK CO. 


i. 8T. CLAIR STREET TOLEDO, OHIO 


Arama rpo-4aqaomecz=— 


; 
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main drum shaft at the front end of The front lower slide usually carries 
the gear box. Stock is fed to the spindle a cut-off tool, the rear lower slide yg, 
from a slotted stock tube, a follower ally carries the forming tool, and th 
being controlled by a spring-operated vertical or upper slide serves as » 
drum in the base of the machine. auxiliary, all slides being cam-operatej 
Chucking is accomplished by a finger All slides have independent adjust 
holder and draw-in type collet. The ments. Feeds and speeds are controll 
through pick-off changg 
gears which are easily ac 
sessible. Drive is from 
3 h.p. motor to pulley shaf 
to spindle change gear shaf 
through spindle chan 
gears to spindle drive shai 
The feed change gear shaf 
is driven by a gear on th 
spindle drive shaft ani 
through feed change gears 
drives a small worm sb 
which through a secon 
worm shaft drives the mai 
drum shaft. A high a 
low speed clutch mech 
nism for slow speeds a 
feeds is available. 
The length of the stoc 
reel is 20 ft. and the capac 
ity of the collet is 14 i 
round, or 17s in. hexagon 
Standard length of feed, 2 
in. Pulley speed, 770 rpm 
Floor space required, excl 
sive of stock reel, 4x 
in. Net weight with me 
tor, 3,050 Ibs. Equipma 
National Acme 1%4-In. Single Spindle Model SM Automatic cr gM coma 
forming and cut-off to 
holder is operated by a cam on a drum holders, and stock stop. 
on the end of the main drum shaft at 
the rear end of the gear box. Stock is 
fed against the drill when a stationary 
drill spindle is used or may be fed : sc Hoi 
against an auxiliary stop when a rotat- Wright Speedway Electric H 
ing drill is used. The drill spindle feed The Speedway, a light weight l0 
is controlled by a cam and the drill cost wire rope electric hoist, has & 
spindle is returned after drilling by added to the line of material hand 
means of a spring. equipment made by the Wright Mam 


HIGH MM At. SPEED 
PRECISION GRINDERS 


¥% to % H. P. 
Speeds: 4,200 to 60,000 R. P. M. 
All models supplied with eccentric spindle 


tube which provides for manual belt adjust- mee 
ment. Write for details. ; : 


THE McGONEGAL MFG. CO. TYPE J-15 
Jones Bidg. East Rutherford, N. J. Designed for precision bench lathe 
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faring Division of the American 
n & Cable Company, Inc., York, 
" Hoisting capacities range from 
t) 750 Ibs. and hoisting speeds from 
i 8 ft. per minute. 

Wright Speedway Electric Hoist 
jard construction includes fully en- 


ey 


necessal 
ams, coll 
rt - off to 


Wright Speedway Electric Hoist 


“ball bearing motor, anti-friction 
tings, cut alloy steel spur gears, 
ltiple disc solenoid brake, push but- 
wntrol, preformed hoisting cable, 
many other features which make it 


weight Muble for production service. 
t, has Se hoist is made in three types for 
al | fispension, hook suspension, or for 


iting on a trolley. 





m SAVE YOUR FLOORS 


RE-WHEEL YOUR 
TRUCKS WITH 
ND-WOOD 


=| Relll 
Wearing 
Sizes = all tracks. 


Casters for all 
purposes. 


Full Information FREE. 
METZGAR CO. 


112 Logan St. S. W. 
Grand Ms wy Mich. 


ey. 
ae 


“a 
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“STACKBINS MAKE A 
STOCK HANDLING SYSTEM 
THAT CAN'T BE BEATEN 


. says large X-Ray equipment 


manufacturer ' 








The combination of portable steel STACK- 
BINS and simple records provides a 
stock-handling system which offers the 
utmost in convenience, simplicity and 
efficiency—the loss of expensive X-ray 
parts is practically eliminated. ae 
manufacturer’s savings are vpicel ct 
those enjoyed by hundreds of STACK- 
BIN users. 


STACKBIN sections are sturdy welded 
sections containing 2 to 6 compartments 
so constructed that they nest firmly into 
one another. The full-view hopper fronts 
keep contents from spilling and within 
easy reach. Smooth interiors speed up 
handling. 

Whatever your storage or active stock 
problems may be, you'll find STACK- 
BINS worth your investigation. Write 
today for complete STACKBIN litera- 
ture giving full details and many useful 
ideas. Stackbin Corp., 53 Troy St., 
Providence, R. I. 


* Name on request. 


STACKBINS 


“STACKED AND STILL ACCESSIBLE” 
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Globe Neon Equipoise Dynamic 
Balancing Machine 


To the line of Neon Dynamic Bal- 
ancers built by The Globe Tool & Engi- 
neering Co., 420 Davis Ave., Dayton, 
Ohio, has been added a balancing ma- 
chine of new type, to be known as the 
Neon Equipoise Dynamic Balancer. The 
feature of the new machine is that any 
unbalance in any plane selected by the 
operator can be completely neutralized 
and an accurate reading can be given 





Standard Grinders 


%sH. P. 6” wheels to 15 
H. P. 30” wheels, ~ 
i HP. 


DISC GRINDERS, 

to 74% . 2. 

Buffing and Polishing Lathes, 

14H, P. to 20 H. P. 
VERTICAL ANGLE 


PLATE GRINDERS 
for Planer and Boring Mill, 
10 H. P 


2H. P. to .P. 
Tool Post and Angle Plate Grinders for Lathe, 
Shaper, etc. %H. P, to 10 H. P. 

The Standard Electrical Tool Co. 





8th and Evans Sts. Cincinnati, Ohio 








LeMaire Hydraulic Feed Control Cylinders 
and Plain Cylinders for All Types and 
Sizes. Write 
LeMaire Tool & Manufacturing Co. 
Dearborn, Michigan 





as to angle and amount of unbalane 
in the other plane. 

In the development of balancing m, 
chines, it has been the objective , 
engineers to develop a machine in whic} 
the unbalance in one plane conig } 
completely neutralized while the amow 
of unbalance in the other plane 
being noted. To produce this regy) 


e 
é 


Globe Neon —— _ Dynamic Balancing 
achine 


heavy cradles have been used and i 
some cases the entire machine bed com 
prised a cradle with fulcrums applid 
under one correction plane. Anothe 
Objective of the engineers working 0 
the development of balancing machine 
has been the extreme accuracy of 
ance, which involves the weight mij 
of the mounting of the part to be bi 
anced to the actual part to be balance 
The lighter the saddle mounting can! 
made in comparison to the weight 
the workpiece, the more accurate 
be the ultimate results. 
The design of the Neon Equip 
Dynamic Balancer is said to retain 
of the good points of the previous ‘} 
Series machines in addition to the el 
poise bar which has been added to) 





DIAMETER 





6” To # 


, Standard Rotary Chucks 


Style B (left) is ideal for work of 
average size and thickness. Style 
D (right) for thin, small work. 
4 —" styles—all interchange- 
able. 


Write for complete catalog. 


0.S. WALKER CO., Inc. worcester, mass. A 
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¢ 9 SLUG OF 
Here’s How out 
OTHER SOFT 
easy it is to firmly lock .,..... 
STEEL OR 


KNURLED“™., 


SOFT METAL 





A AK( 








, 
D 
SOCKET HEAD ¢ 
CAP SCREWS a ‘ 


The Knurled “Unbrako” canj be locked firmly in place by two sim- 
ple, effective .methods, , 

When the screw is inserted in hardened metal, the soft metal slug (as 
shown by “A” in the illustration) locks it securely by being spread 
into the knurls of the screw with the aid of a locking tool, And—in 

Fig, 1434 soft metal, illustration ““B” shows the easy way of locking. 
Pats. Pending No other screw has all the advantages of this modern, knurled 
“Unbrako” ! 
For complete 


information STANDARD PRESSED STEEL Co. 


BRANCHES JENKINTOWN, PENNA. BRANCHES 


BOSTON CHICAGO 
ucts—-get our OETROIT ST. Louis 


catalog. INDIANAPOLIS Box 556 SAN FRANCISCO 


ANNE 


\ 








STAR 


A.C. - GEAR MOTORS - D.C. 


@ This type STAR Gear-Motor is 
built in sizes from '/2 to 75 h.p.* 
With integral 1800 r.p.m. A.C. or 
D.C. motors, this type will provide 
output speeds between 132 and 
56.5 r.p.m.* Used in many appli- 
cations, such as pumps, mixers, 
dyeing equipment, washers, cranes, 
elevators, etc.* 


Write for complete details 
and Catalog showing other 
styles also. 


AR ELECTRIC MOTOR CO. news r ser 


ri, 1939 
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tain maximum results in reading the 
exact amount of unbalance at the exact 
angle in any plane which the operator 
may want to select, completely neutral- 
izing all unbalance in the other plane 
regardless of its angle or amount. The 
machine having the equipoise feature 
will be available in sizes to handle 
weights from a few ounces to 14,000 
pounds. 

The new equipoise feature can be add- 
ed to any of the older ‘‘N’’ Series dy- 
namic balancing machines made by this 
company and can also be added to other 
dynamic balancers. 





Murchey Type M Collapsible 
Machine Tap 


A collapsible machine tap of new de- 
sign for tapping straight threads is 
now being marketed by Murchey Ma- 
chine & Tool Company, Detroit, Mich. 
The tap is universal in type, ready for 
conversion into either a rotating or sta- 
tionary tap, and can be used with the 
handle as a non-rotating tap on turret 
lathes or hand screw machines or, by 





MOST FOR 
YOUR MONEY 
VICTOR Hack Saw Blades cut 
better, lastlonger. Nowinsturdy, 
modern metal boxes, you gain 
protection for contents, easy ac- 
cess, aid in choosing right blade 
for the job— plain markings and 
suggestions on the box. When 
empty, boxes are handy for odds 
ofale Modelo he A) RRO). oi lolol-t mem alelale| 
and Power, Tungsten and 
‘“Moly’’— most for your money 


VICTOR SAW WORKS, INC. 
MIDDLETOWN N. Y 
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removing the handle, as a rotati 
on drill presses and tapping machin. 
The Type M Machine Tap mechanic 
is fully enclosed to protect it from oi, 
and dirt. It is of unusually sturdy op 


Murchey Tvpe M Collapsible Machine Ty 


struction, the body being heavy ani 
special alloy steel with a tap nose a 
ply large for complete chaser supp 
The collapsing mechanism is instanta 
ous in action and the chasers ari 
stantly and positively collapsed, eas 
ing threads of accurate length mi 
all conditions. Chasers are expan 
or contracted by turning an adjust 
screw located at the rear end di 
center pin. When set, the adjusting 
may be locked to ensure that thechas 
will permanently retain accurate 

This adjustment can quickly and» 
tively be made without removing ! 
tap from its spindle. 

Chasers used in the Type M Tap: 
of special grade high speed steel @ 
the bearings of the chasers are pre 
ion ground to ensure accuracy. The! 
is made in 11 sizes from 1% to 4! 
with shanks from 1% to 3-in. dame 





TOOL CHESTS 


that pay ef 
way @ 


work and i 








pi 








—in the finer Pitches—14 to 96 D. P. 


SPURS WORM- 
SPIRALS GEARING 
HELICALS RACKS 

| Automatic 2-point gaging to BEVELS RATCHETS 


fractional ten-thousandths Sere nee 
Through unique self-aligning and center- You can SAFELY entrust your Gear 
ing featares, Comtorplug “‘makes every purchases to this exceptionally well 


man an expert gager.”’ Direct reading equipped and organized 
enables inspectors and operators on pre- wile’ ganized plant. 


cision bores to detect size, out-of-round, Made to order Only-No stock-No Catalog’ 
front or back taper, barrel shape, etc., 
to a fraction of .0001”. 


REQUEST BULLETIN 25 Gear Specialties 


THE COMT OR co. tae io, wa 


Waltham, Mass. ° Est. 1928 











2620 W. Medill Ave. Phone - Humboldt 3482 





* 
UNCONDITIONAL GUARANTEE 


If this Housing ever 
R ‘ Breaks or Distorts we 
pays for itself in will replace it Free 


wrench repair savings ae reo al 


When you buy a RIBEID, you 

gta unique wrench that stays on 

the job, costs you next to nothing 

for repairs. For that housing guar- 

amtee means what it says—no bother 

wtexpense for housing repairs. But mil- 

lis of users like it for other reasons, too 

~the adjusting nut that spins easily in all 

sits, 6” to 60” ; safe action replaceable chrome 
molybdenum jaws, handy pipe scale on hook 

hw; comfort-grip I-beam alloy handle. For econ- 
‘ny and wrench satisfaction. buv the RIB&!S—at 
jour Supply House. THE RIDGE TCOL CO., Elyria, Ohio 


Ries 1 Pre TOOLS 
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Armstrong-Bray Universal Belt 


Cutter 


Efficiency is combined with economy 
in the Universal Belt Cutter now being 
marketed by Armstrong-Bray & Co., 


Armstrong-Bray Universal Belt Cutter 


304 N. Loomis St., Chicago, Ill. The 
cutter handles leather, fabric, and rub- 
ber belts up to 8 in. in width, 
and is designed to hold the belt 
securely against a side guide 
while the knife is drawn down 
through a track that assures an . 
accurate, square cut. The track NO 
also prevents the knife from slip- 

ping, thus injuring the operator. 

Light in weight and compact, 

this cutter can either be bolted to a 
bench or carried to the job. There are 
no parts to wear out, and the knife 
blade can easily be resharpened or, 
if necessary, replaced at a cost of a 
few cents. 





Motor-Mica 


Motor- Mica, a powdered lubricant 
manufactured by Scientific Lubricants 
Company, 3462 N. Clark St., Chicago, 
Ill., is now being distributed through 


NO 


the Motor-Mica Sales Company, 59 7 
Washington St., Chicago, Ill. Motor. 
Mica is a powdered lubricant used 2p 
deep drawing, for cooling ; 
plastic and rubber molding, die casting 
drilling, wire drawing, and so on. 


Wilbur & Williams ‘Metal Dip” 


A coating for new metal tools, to & 
known as ‘‘Metal Dip,’’ which is said t 
prevent tarnishing during storage anj 
transportation has been placed on th 
market by The Wilbur & Williams Con. 
pany, Park Square Blidg., Boston, Mass 
Metal Dip can be applied to tools mai 
of copper, steel, brass, or any other 
base metal. 

Metal Dip dries in approximately 9 
seconds to a very thin film which con- 
pletely coats the metal surface and pre 
vents tarnishing. The coating material 
is colorless and practically invisible 
when used in a dipping bath. 

Metal Dip is said to have excellent 





ers 


Illustration showing two bright copper sim 
The left half of each strip was dipped i 
Metal Dip and allowed to dry for one mimt 
in air and then exposed to chemical fumes 
24 hours. No. 1 was exposed to chlorine = 
and No. 2 was exposed to hydrogez 
sulphide gas. 


adhesion on smooth metal surfaces I 
can be applied to any clean metal = 
face, free of dirt, grease, or oil, by & 
ping or spraying. 


Are we using Cutting Off To: 
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Gobet Cylindrical Plug Gages 
the Grobet File Corp. of America, 3 
park Pl., New York, N. Y., announces 
its new line of cylindrical plug gages 
fr use in checking small flat drill 
les. The plugs are made of high car- 
wn tool steel and are hardened, ground 
wi precision lapped. According to the 
nanufacturer, the Grobet Cylindrical 
Pug Gages are guaranteed in accuracy 
plus or minus 0.000025 in. (0.0006 mm.). 
A full-size plug gage is shown in the 
iustration herewith. 

In use, the cylindrical plug gages are 
eld in hollow hardened steel holders 
ycollets from which they can be easily 
nmoved, reversed, or replaced. All han- 
ies of the steel holders are marked 
vith the diameter of the gage. 

Gages in diameters from 0.010 in. to 


Grobet Cylindrical Plug Gage 


4 in. in sizes graduated by 0.001 in. 
we maintained in stock. However, 
gges in sizes varying by 0.0005 in., 
(0025 in., or 0.0001 in., from 0.004 in. 
0.150 in., or in the metric system in 
wery 1/4/100 mm. from 0,25 mm. to 
{0 mm., can be supplied by special 
wer. Double end gages for checking 
tolerances can also be supplied upon 
special order. 


Kennametal Die Inserts 


Ahard carbide insert for dies used in 
tamping and drawing automobile parts, 
tir casters, bottle caps, cans, electri- 
al appliances, wire and other metal 
products for home and industrial use, 
tus been announced by McKenna Met- 
tls Co., 300 Lioyd Ave., Latrobe, Pa. 
Recent tests conducted by a large cas- 
lt manufacturer are said to indicate 

t faced with the new material, 
h as Kennametal, will outlast or- 
aty tool steel dies many times. 

4% regular production runs Kenna- 
ifaced dies stamped out 70,000 
Casters before the first regrind, 

pared with a total life of 14,000 





Using. While this represents an 

of 500 per cent in the num- 
. leces turned out, Kennametal- 
~s Ges actually have an even 
Mater advantage, for they may be re- 
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ground several times before being dis- 
carded. The die in the illustration has 
stamped out 11,000 casters without any 
visible sign of wear. 

The basic ingredient of Kennametal 


Die with Kennametal Insert from which 
11,000 chair casters of the type shown on 
the right have been stamped. 


alloys is an intermetallic compound of 
tungsten-titanium carbide, correspond- 
ing to the formula WTiC2. Kenna- 
metal is claimed to be an ideal material 
for machine tool tips, because of its 
ability to machine steel heat-treated up 
to 500 Brinell while combining roughing 
and finishing in one operation, as well 


= AUTOMATIC 


eae 


Ss 
TIME—OIL—WORRY 


OPTOMATICS and LEVOMATICS 

maintain « constant level of oil in ring 
gs. 

The a. & 0 Suet so 

dropping on the ing from the 

top exactly es needed. “ 


TRICO FUSE MFG. CO. 
MILWAUKEE, WIS., U.S. A. 


WRITE 
FOR 
LITERATURE 
PRESSES 

FEEDS 


AUTOMATIC 
SOLU alana 


tHE W & © Press Co,INc. 


1UDSON N 


MODERN MACHINE SHOP . 2II 





YOU'LL SAVE 


TIME 


AND TROUBLE... BY 
SPECIFYING NATIONAL 
TWIST DRILLS, HOBS, 
REAMERS . . . MILLING 
CUTTERS, Special TOOLS 
NATIONAL TWIST 
DETRONT, 





Tap and Ote Otvision, WINTER BROS. CO_ Wrenthom, Mas. 
Pectery Branches: New York, Chicoge. Clevelead 
Dletribetors 








Good Gears Only 


All Kinds 
Any Quantity 


AT THE RIGHT PRICE 


THE CINCINNATI GEAR CO. 
1825 Reading Road Cincinnati, Ohio 








ECONOMICAL : 
COMFORT AND 
LUXURY 
ee. 


Hotel 








DETROITER 


750 ROOMS FROM 
$1.50 to $3.00 
N. A. AGREE, Mng. Dir. 


2560 WOODWARD AVE. 
AT ADELAIDE 


DETROIT 
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as its adaptability to the machining of 
softer metals. Eighteen standard styles 
of Kennametal-tipped tools are ayaj. 
able, as well as three standard styles of 
blanks for those who braze their ow 
tools. However, special blanks can jp 
supplied upon request. 





P. Roch No. 15 Rustless Depth 
Gage 
Park Sales Company, 3 Park Plate 
New York, N. Y., is now marketing th 
P. Roch No. 15 Rust- 
less Depth Gage 
illustrated herewith. 
The blade is of rust- 
less steel, hardened 
and accurately lap- 
ped at the measuring 
ends. The jaws are 
ground to very close 
limits. The use of a 
vernier makes it pos- 
sible to measure 
depths to thousandths 
of an inch. 
The depth gage is 
available in four 
lengths; 8, 12, 16 or 
20 in., the base be- 
ing 3 in. long in all 
cases. The blade is i 
1, in. thick by + in. 4 
wide. The entire 
instrument is fin- a:: 
ished to meet the = 
highest require- C= cg 
ments for tool . wee 
and instrument i 
making. 
P. Roch No. 15 
Rustless Depth Gage 





Electronic Portable Blue Line 


Printer 


The illustration shows a portable bit 
printing machine now being offered 5 
Electronic Products Mfg. Corp., 28¥ 
Washington St., Ann Arbor, Michig# 
The machine prints blue lines @ 
white background and is said to be s® 
ple and economical to operate. 

The Blue Line Printer is housed 
substantially built cabinet that is# 
ished in an attractive gun metal was 
finish. It operates on an ordinary @ 
er circuit of 110 volts A.C. or DG) 
light source consists of six special ™ 
designed for maximum illumination, 
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ini wattage being 850. The lamps are 
ae : — for 100 hours, which permits the 
re avail. Mprinting of approximately 5,000 prints. 
Styles of 
heir own 


Electronic Portable Blue Line Printer 


me light is turned on and off by a 
mecision’”” micro-action switch in the 
or frame, assuring the use of lights 
ly when printing. A highly polished 


aluminum reflector assures uniform 
light distribution. The printer is fur- 
nished complete with lamps, developing 
cylinder, and 12 sheets of Ozalid paper. 





Billings & Spencer Marketing 
Bemis & Call Wrenches 


The Billings & Spencer Company, 
Hartford, Conn., has acquired the 
Wrench Division of the Bemis & Call 
Company and all of the wrench prod- 
ucts—including the famous Coes line— 
formerly produced by Bemis & Call 
Company will be produced and mar- 
keted from the Billings & Spencer Hart- 
ford plant. 





Our Error 
In the announcement of the Reid Im- 
proved No. 2 Automatic Surface Grinder 
which was published on page 200 of 
the March, 1939, issue of this magazine, 
the spindle speed was given as 2,500 
r.p.m. This should be 3,500 r.p.m. 


Surface and Bench Plates 


Seasoned surface and bench plates 
which are guaranteed by the manufac- 








Machining Modern Metals 
Requires Modern 
Tool Grinding 
Equipment 


You can materially reduce your Drill- 
and cutter costs by installing 


OLIVER OF ADRIAN 


Drill Grinders a oe 


3” drills. A \- 
Cutter Grinders nls ani 

Variabl 1 
Filing Machines —Varisble  poiat 


angles. 


Tap Grinders 


ng production, less grinding time, longer tool life 


Send for literature. 





LIVER INSTRUMENT COMPANY 


0 EAST MAUMEE STREET 


e ADRIAN, MICHIGAN 
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turer against defects in material and 
workmanship have been introduced by 
The Master Tapper Co., 4 Main St., 


Belleville, N. J. The plates are available 
in sizes of 11 x 15, 12 x 18, 18 x 24, 
24 x 24, and 24 x 36 in., and in weights 


Surface and Bench Plate 


of 45 to 350 Ibs. The 11 x 15-in. size is 
available either with a ground surface 
and sides unfinished, or hand scraped. 


every day ... ask about them — 





rae ces 1 OR a So 


. Cleveland «+ Detroit 
New York ° Philadelphia . i 
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All sizes are available rough as they 
come from the planer or hand Scraped. 





New Literature 


Troyke Rotary Tables for milling m. 
chines, slotters, die sinkers, 
and drilling machines, in sizes of 9 1 
15 and 18 in., are illustrated and %. 
scribed in a four-page bulletin iss 
by Alfred A. Troyke, 219 E. Second i, 
Cincinnati, Ohio. Two new combin. 
tion tables which may be used fer pi 
milling and for dividing are also shown, 


Copy free upon request. 


Skilsaw Portable Electric Tools, Thi 
54-page book comprises a comprehe 








WHY A Low-Friction INDICATOR 
WON'T CHEAT ON MEASUREMENTS 


Friction works two ways in an Indicator . . . 
hold the point down when it is pushed up, but — it reverses 
and holds the point up when it is coming down. 
uneven influence affects the fidelity of the indicator. 
FEDERAL Low-Friction Indicators are proving their value 


FEDERAL PRODIT'CTS CORP. @ PROVIDENCE, R. I. 


MS TR ME N'T S 


Hartford 


An indicator 
should re- 
peatedly show 
the same 
reading for 
the same 
measurement, 


hand saws, drills, belt 
sanders, disc sande, 
grinders, blowers, wi 


Friction pre- 
vents the 
point from 
following 
size changes. 





gether with the # 
cessories available {0 


each item. 


Landis No. 2 Be 
A-Way Grinder. Thi 
16-page bulletin, ¢ 
ignated as No. RW 
and published by i 
Landis Too! Compal} 
Waynesboro, Pa.,} 
sents by meansof¢ 
scription and ph 

















friction at 
“B” causes 
“A’’to“give.”” 


it tends to 


This 


Sizing Device, 
eral features of 
sign, electrical 
ment and gener 
equipment. Spec 
tions are listed & 
free upon request 





Muncie 


e Rochester 





Colwell Tool Post Turret. Instructions 
fr mounting and operating the Colwell 
tol Post Turret, product of S. G. Col- 
yell, 25 Congress Ave., Providence, R. I., 
are contained in a four-page folder. The 
turets can be supplied in sizes for 
thes from 9 to 18 in. Copy free. 





“Hacksaw-Ology”’ is the title of a 
woklet of helpful hints on the care and 
we of hack saw blades, in which the 
various types of blades are nicely illus- 
tated and described. Several pages are 
fled with suggestions for the proper op- 
gation of hack saws for either hand or 
power machine 
we. This 6 x 9-in. 
educational +book- 
let will be mailed 
fee upon request 
to the publisher— 
Simonds Saw and 
Steel Co., Fitch- 
burg, Mass. 


Janette ‘‘Precis- 
in Built” Electri- 
alApparatus. The 
line of electrical 
quipment manu- 
factured by Jan- 
tte Manufactur- 
ing Company, 556 
W. Monroe St., 
Chicago, Ill., is 
conveniently pre- 
sented in a folder 
tow being issued 
by this firm. Prod- 
uts shown include 
various types of 


fm built gasoline 
tetric plants. 
Copy free upon 
request, 


... —__ 


Precision Meas- 
Wing Tools. Cat- 


e Van Keu- 
ta Co., 12 Cope- 
ud St, Water- 
8. » is 

bage booklet 
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featuring the following items: New 
Light Wave Measuring Equipment, Im- 
proved Light Wave Micrometer, High 
Speed Steel Measuring Wires, Simpli- 
fied Gear Wire System, Gage Blocks, 
and Plug Gages. It contains valuable 
reference tables for using gear wires, 
Whitworth and Metric measuring wires, 
a table of Coefficients of Expansion, 
and a reprint of the complete specifi- 
cations on measuring wires as set forth 
in the report of the National Screw 
Thread Commission. Copy free upon 
request. 


~ for Flexibility 
and Economy | 

... use Rotary Geared 
MOTORPUMPS 


— flexible in installation 
— save expensive power take-off 


3 sizes—Nos. 101-102-103 
Brown & Sharpe Mfg. Co., 
Providence, R. |., U.S. A. 
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- Machine Shop Equipment 

New 72-page catalog No. 39, issued 
by Atlas Press Co., 346 N. Pitcher 
St., Kalamazoo, Mich., illustrates 
and describes the Atlas line of 
lathes, shapers, drill presses, vises, 
arbor presses, etc. 


- Crater Compound Booklet 

The Texas Company, 135 E. 42nd 
St., New York, N. Y., has issued a 
new 32-page booklet of practical in- 
formation relating to open gear 
teeth and wire rope protection. 


. IMP Lo-Swing Lathe 

Bulletin N-39 details the improve- 
ments and refinements incorporated 
in the latest IMP Lo-Swing Lathe. 
Seneca Falls Machine Co., Seneca 
Falls, New York. 


. Sensitive Precision 10-In. Lathe 

A new catalog featuring the new 
Monarch 10-In. Sensitive Precision 
Lathe has been published by The 
Monarch Machine Tool Co., Sidney, 
Ohio. 


. Automatic Bar Machine 

The New RA-8 Catalog, released by 
National Acme Co., Cleveland, Ohio, 
illustrates the new design features 
of the Acme-Gridley 8-Spindle Auto- 
matic Bar Machine. 


. Tool Storage 

Lyon Metal Products, Incorporated, 
1303 River St., Aurora, Ill., has is- 
sued a new, complete catalog show- 
ing Lyon Steel Tool Storage Equip- 
ment for toolroom needs. 


- Drill Chucks 

Folder 100, released by Scully-Jones 
& Co., 1913 S. Rockwell St., Chicago, 
Ill., illustrates, describes and lists 
prices on “Feed as you _ need’’ 
Chucks. 


Torch Machine 
The Hayes Torch Machine, for cut- 
ting rolled sections in preparation 
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FOR YOUR 


OG LIBRAR 


To obtain copies of the catalogs listed here, 
indicate on the coupon the number of the item 
in which you are interested and mail as directed. 





10. 
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. Grinding Wheel Data Book 




















for welding, is illustrated and é& 
scribed in a new catalog just rn. 
leased by Hayes Track Appliance 
Co., Richmond, Ind. 







A new 112-page Grinding Whe 
Data Book has been published by 
Abrasive Company, Tacony ani 
Fraley Sts., Philadelphia, Pa. 










Thread Tips 

Landis Machine Co., Inc., Wayne 
boro, Pa., is issuing a bi-monthly 
bulletin titled ‘‘Thread Tips.” 


Cemented Carbide Toois 
“Hidden Profits in Your Machix 
Shop”’ is the title of an interestix 
booklet available from Carboly 
Company, Inc., 11143 E. 8 Mile Ri 
Detroit, Michigan. 












Tapping Hints 

‘‘Nevers for Tapping”’ is the title of 
an attractive, cleverly presente 
booklet giving valuable informatin 
for tap users. John Bath & & 
Worcester, Massachusetts. 


Needle Point Diamonds 
F. F. Gilmore & Co., 112 Dartmouth 
St., Boston, Mass., has issued 8 ne” 
folder detailing Gilmore Nest 
Point Diamonds for truing # 
grained or sharp edge grindi 
wheels. 


Turret Lathe Tools 
Jones & Lamson Machine Ch. 
Springfield, Vt., has issued aD & 
tractive 24-page catalog featuri 
tools for J & L Flat Turret Lat 


Tungsten Carbide Tips, Tools 30 
Dies nes tol 
A new 28-page catalog 
sued by Willey’s Carbide Tool & 
Detroit, Mich. It illustrates - 
scribes representative shape 
sizes of Willey’s Tungstea Carbide 
Tips, Tools and Dies. 
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Airplane Tools 
© Teailable from Chicago Pneumatic 
Tool Co., 6 E. 44th St., New York, 
N. Y., is an attractive 18-page cat- 
alog illustrating and describing ap- 
cations of Chicago Pneumatic 
Tools especially used in the manu- 
facture of airplanes. 


i. Metal Cutting Tools 
Midwest Tool and Mfg. Co., 2360 W. 
Jefferson Ave., Detroit, Mich., has 
available for tool buyers a new 
Metal Cutting Tool Catalog No. 16. 


1. Tool Bits 
A new folder describes in detail 
seven different types of Rex Tool 
Bits which are made of high speed 
steel. Crucible Steel Co. of Amer- 
ica, 405 Lexington Ave., New York, 
nex. 


. High Cycle Electric Tool Facts 
Rotor .Air Tool Company, 17325 
Euclid Ave., Cleveland, Ohio, has is- 
sued a new 32-page catalog featur- 
ing drills, screw drivers, nut setters, 
grinders, buffers, sanders, polishers, 
ete. 


4%. Data Book on Couplings 
Ajax Flexible Coupling Co., West- 
field, N. Y., has available a new 
data book on couplings. 


Demagnetizers 
Walker A.C. and D.C. Demagne- 
tizers are detailed in circular K7. 
O. S. Walker Co., Inc., Worcester, 
Massachusetts. 


. Bearing Handbook 


New Departure, Division General 
Motors Corporation, Bristol, Conn., 
has available for bearing buyers the 
latest Handbook including load rat- 
ings, dimensions, bearing fits and 
list prices. 


Motor and Generator Construction 
Drawings 

Construction drawings of motors, 

generators, gear units, alternators 

and brake motors are included in a 

new bulletin issued by Star Electric 

Motor Co., Bloomfield, N. J. 


. Bronze Bearings, Seals, etc. 


“‘The Jewel of Metals’’ is the title 
of a booklet issued by the Freder- 
ickson Company, Saginaw, Mich., 
which features Sabeco Bronze bear- 
ing metal. 


. Multi-Miller 


The New U. S. Multi-Miller for 
high-speed production on smal] 
parts is illustrated and described in 
new Bulletin MM-2. U. S. Tool Com- 
pany, Inc., Ampere, East Orange, 
New Jersey. 
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FOR BEST RESULTS 
AT LOWEST COST 
ADVERTISE 


Your Service in 


THE SERVICES 
DIRECTORY 


Rates on Request 


DESIGNING AND MANUFACTURING 
OF METAL SPECIALTIES 


Stamping, Machining, Model Making, Spot 
Welding, Special Order Production in Large 
or Small Runs, Electrical Specialties, 


GERDING BROTHERS 


Third and Vine Sts. Cincinnati, Ohio 











Centerless Grinding | 
(CONTRACT WORK) ~~ 
Precision, Accuracy, Promptnes 
Let us quote on your specificat ms, 
THE HEIM COMPANY ~ 
Fairfield e Connectlos 








DIES, JIGS AND FIXTURES 


Large or Small Designed and Built. Com- 
mercial Jig Boring at reasonable prices. 
Prompt service. Let us quote. 


QUALITY TOOL & DIE CO. 
403 N. Noble St. Indianapolis, Ind. 
Ray W. Rice, Mgr. 


CENTERLESS GRINDIN 


Straight—Tapered—Double Diameter 

Shoulder and Profile Diameter — 

Internal Grinding—External G ng 
Taper and Straight Dowel_Pins 


er — Screw achine Products 
Treated Before Grinding If Nec 


Industrial Centerless Grinding Co, 
14640 Schaefer Road Detroit, Mich. 





eiiniansial 





SCREW MACHINE PRODUCTS 


We are equipped to make parts requiring 
two or more second operations. Some 
second operations can be done on the bar 
at great savings. 


Northwest Automatic Products Corp. 
188 Holden Street, Minneapolis, Minnesota 


GRIND THE 
EASTERN CENTERLESS WAY 


Accuracy—Fine Finishes—Low Cost 
Large or Small Lots 


EASTERN CENTERLESS GRINDING C0. 
628 Capitol Ave. « Hartford, Com. 








AUTOMATIC AND HAND 
SCREW MACHINE PRODUCTS 


+--up to 21%4” diameter—any material— 
small or large quantities, Prompt service. 


IMSANDE SCREW PRODUCTS CO. 


3517 CARDIFF AVE,, OAKLEY, CINCINNATI, O. 











CENTERLESS GRINDING 
Since 1925 
CINCINNATI ‘ 
ICE PICK & TONG MFG. COR." 
118 BURROWS ST. *¢ CINCINNATI 0/fiting 
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Quantity Production of Precision 


DE CASTINGS} | 7 zine Attey die castings 


PROMPT, RELIABLE SERVICE 
Experimenting and light manufacturing. 





























Prices upon request. 
P A R K E R E. TOMAN & COMPANY INC. 
2623 W. 21st Place Chicago, fll. 
siINCE ERIE 1906 
CTURING| # Zine Base Die Castings PATTERNS 
IES Wood and Metal — also Match Plates. 
aking PARKER WHITE-METAL For all kinds of castings—large or small. 
on in Large Estimates on Request. 
ilies AND MACHINE CO. GENERAL PATTERN WORKS 
ERS ERIE, PA. 2231 Buck St. North of Harrison Ave. 
nnati, Ohio Cincinnati, Ohio Phone MAin 4751 








ndi & ~ GENERAL MACHINE WORK 
fad AHS Equipped to do lathe work, milling, shap- 
K) : ing, planing and grinding on small intricate 
r parts. 
me Builders of special machinery. 
icati ms Send blueprints and specifications for quotation. 
ANY BOSSERT MACHINE COMPANY 


nnn ; 617 E. Pearl St. Cincinnati, Ohio 








POWER HACK SAWS RECUT 

214¢ per inch lots of 12 or more. They 
rform like new—Save %. Send 
ial order. 


MACHINISTS TOOL 
GRINDING CO. 


2838 W. LAKE 8T. e@ CHICAGO, ILL. 








ne caste ACHINERY MANUFACTURERS AGENTS WANTED 
Soke . tah URES Certain choice arene. ot aoe for — sales- 
men, commission basis. Toggle action clamps, 
PRODUCTION HEAT TREATING pliers, rivetters, fixtures, and gauges. State 
Mail Us Your Inquiries pee ee ty eh mg Be ngs oo 
i i rryi i 
\GERSTRAND CORPORATION stock. tai 
uusggnmeree St. at Laketon Ave. KNU-VISE PRO. CO. 
KEGON e MICHIGAN 6423 Cass Ave. e Detroit, Mich. 














“Ketos” O11 Hardening Tool Steel. ing, trimming, and forming dies of 
. six-page folder, issued by Crucible intricate design. Its freedom from move- 
‘ pany of America, 405 Lexing- ment, combined with its ability to re- 
ve., New York, N. Y., describes sist wear, are said to make it particu- 
is” Oil Hardening Non-Deforming larly suitable for gages, taps, master 
" 'Steel—a product recommended by tools, and so on. 
Manufacturer for use where tough- The booklet includes general instruc- 
“ non-warping and safety in hard- tions covering forging, annealing, hard- 
ie are first considerations. Ketos ening, tempering and hardness. Copy 
its widest application for blank- free. Ask for folder No. TS201. 
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“There’s One in Every Shop” 


WHEN SLIM FINISHES 
SOUNDIN? OFF WITH 
THAT FREE-WHEELIN’ 
TONGUE 0’ H/S'N THE 
BOSS WON'T BE ENGINEER! i¢ 
ABLE TO BUTTON aa. BOSS 1S AN 
™ A BANK 
/ 
THAT'S A SMART BOY HIS VEST! os suse 


YOU HAVE THERE, Boss/ WHY DON’T THAT 
TURN OFF THE OIL AND 


! | 
YESSIREE, A BRIGHT Lav!! = GET BACK To His Blume 
IZ@L BETCHA HE WILL MILLIN? MACHINE? 
GROW UP TO BE A SKILLED SF 
ENGINEER LIKE HIS DADDY. 


A CHIP OFF THE OLD BLOocK/ 
Pu 


o —— 431} 
SSS SS Cincini 


G. 
Presic 
General 


JOHN M 


Advertisi 


(. M. FI 

342 Mad 

: ; New 

PUZZLE Bay | 
FIND THE FELLOW 
WHO JUST HIT TH 

BOSS FORA 

RAISE YESTERON! Moc: 

ribune Tor 

Superi 


Contour Sawing. A 150-page Hand- tal has enlarged and revised the 
book on Contour Sawing, issued by Con- publication, including material fro 
tinental Machine Specialties, Inc., 1806 case record book, ‘'25 Ways to Cut 
S. Washington Ave., Minneapolis, Minn., chining Costs,’”’ as well as complelt 
is now available. Because of the wide gineering data on Doall contour 
demand for the earlier edition, Continen- technic. Copy free. 
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